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EDITOR’S NOTE 


All the stratigraphic terms of Taiwan given in this fascicule 
of the Lexicon are restricted to those that have already been 
made known in published papers and reports. 

In this fascicule, each formation or its equivalent stratigraphic 
unit is described separately. For a stratigraphic unit larger than 
formation, e.g. group, only where and by whom the name of this 
unit was first used and how many formations are included in the 
unit have been given, but with no detailed description. For 
detailed information concerning such larger units, reference is 
made to the individual formations constituting them. Only in case 
the name of a larger unit is used in a wider extent and more 
conveniently than its constituent formations, detailed stratigraphic 
description is given for this larger unit rather than the individual 
formations. There are generally no individual entries for the di- 
visions within a formation, such as members, and reference should 
be made to the particular formation that contains them. However, 
some widely distributed members that show definite stratigraphic 
horizons and have been constantly used as mappable units in 
field mapping are given entry with special stratigraphic descrip- 
tion presented. 

Some formations or other stratigraphic units have more than 
one name, and only the name justifiable or most widely used is 
given with a detailed stratigraphic description. Although other 
names are given entry, only the geologist who proposed the name 
and the related bibliography are mentioned and reference is 
made to the chosen name. The compilers found it is quite difficult 
to select a properly representative name from many different 
names all applying to a same formation. It is hoped that, in 
future stratigraphic studies, a number of definite representative 
stratigraphic terms will evolve to save the trouble of dealing 
with many unnecessary terms for the workers here and readers 


abroad. 


An unusal confusion in the usage of some stratigraphic terms 
not met with elsewhere exists in Taiwan at present. This is in the 
different romanizations of Chinese and Japanese pronunciations 
of geographic names for the same Chinese characters given to 
each established formation. Before World War II, the geographic 
names were romanized according to Japanese pronunciation; after 
the War, according to Chinese pronunciation. Before a rea- 
sonable standardization of such stratigraphic terms is finally 


| 
| 
i | 

| 
attained, both the two Ma forms are given entry in this 
fascicule. In this case, detailed description of any stratigraphic 
term with several spellings is given at the one with the spelling 
first in use. It does not necessarily mean that the geologists in 
Taiwan or the compilers are in favor of the first used romaniza- 
tion or are rather inclined to adopt that spelling for the strati- 
graphic terms. Many stratigraphic terms had been proposed by 
Japanese geologists but were never romanized by them in any 
paper written in European languages. For these terms the editor 
suggests that the characters of each term should be romanized 
according to Chinese pronunciation, although some of them have 
already been romanized according to Japanese pronunciation in 
literature after the war. 


The description and compilation of all the stratigraphic terms 
presented in this fascicule were made jointly by the staff mem- 
bers of the Geological Survey of Taiwan. Usually each term has 
been described jointly by two or more members, so that indi- 
vidual credit is not given at the end of the description. The geo- 
logists of this Survey who have participated in the compilation 
are L.S. Chang, P. Y. CHEN, C.S. Ho, T.L. Hsu, W.P. KENG, 
He © We PAN, L. P- TAN, S. F. TSAN, VE: LANG, and the 
editor. The editor should shoulder the responsibility for any 
deficiencies in this fascicule of the Lexicon. 


Big CHINGCHANG, Editor. 
Geological Survey of Taiwan 
Taipei, Taiwan, China 
November, 1956. 
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OUTLINE OF THE STRATIGRAPHY OF TAIWAN 


The island of Taiwan has been the site of geosynclinal depo- 
tion on a metamorphic basement filled with Tertiary sediments 
) a thickness of more than 10,000 meters. This geosynclinal trough 
as a general north-south trend and the main structural pattern 
that of an elongated arc with its convexity facing the west. 
he axis of geosynclinal deposition has been shifting progressively 
estward with successive orogenic episodes. 

The oldest basement rocks in Taiwan consist of the metamor- 
hic complex of the Tananao schist. It comprises a variety of diffe- 
nt kinds of schists, crystalline limestone and schistose sandstone. 
ubordinate amounts of gneisses, migmatites, quartz porphyry, 
ad basic intrusions of diabase have also been found. These rocks 
re poorly dated due to scarcity of fossils, but they are all con- 
dered as pre-Tertiary. This metamorphic complex is probably 
complicated mass of undifferentiated rock formations with va- 
ed lithofacies and geological ages that include several periods 
major and minor tectonic movements. A few fusulinids and 
rals found in the crystalline limestone of this metamorphic 
ries have been proved to be Permian in age. 


The earliest sediments laid down on the metamorphic base- 
ent in the Taiwan geosyncline are dominantly the dark shales, 
udstones, and silstones which are indurated and with a slaty 
xture. Intercalated in this thick shale sequence are massive 
ads of white coarse-grained quartzose sandstone, containing 
aly or carbonaceous layers and dark shale interbeds. Numerous 
ames have been proposed for this sedimentary unit but the 
ymmonest one is the Wulai group originating in northern Tai- 
an. The name Suao group is used by those who consider it to 
: stratigraphically lower than the Wulai group in the same 
aty sequence. Its age was originally ascribed to the Eocene as 
scene foraminifers had been identified in a few places in this 
oup. Recent studies found several conglomerate beds in this 
oup containing pebbles yielding upper Cretaceous fossils. With 
e conglomerate as a marker horizon, the slaty shale beds below 
were grouped as the Pihou formation of late Mesozoic age. 
me lower Oligocene foraminifers were also reported to have 
en found in the slaty shale at several localities west of the 
sntral Range. The Shuichangliu formation, one of the subdivi- 
ms in the Wulai group, was thus redefined by some workers 

include that portion of the slaty shales believed to be of Oli- 
cene age. This proves that the entire Wulai group is probably 
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not restricted to the Eocene only, and it may enclose rock for- 
mations older or younger than the Eocene. However, it is still] 
very difficult to divide this mighty shale sequence in the field into} 
adequate mappable units with exact age assignment, due to the} 
monotonous lithologic succession, paucity of fossils, complicated 
structural features, and lack of recognizable datum planes for | 
correlation. 

One small outcrop of Oligocene rock is known on the islet 
Lanhsu east of the main island of Taiwan. The Lanhsu formation 
is composed of andesitic rocks with interbeds of limestone con- 
taining Aquitanian fossils. No corresponding units of this for- 
mation have yet been found on the main island. 

The Oligocene was a time of pronounced crustal movements) 


Miocene transgression was diverted into two geosynclinal troughs’ 
on the east and west of the Central Range separately, differing 
in sedimentation history and tectonic development with each 
other. 


The Miocene sediments in the western geosynclinal basin are 
markedly time-transgressive from shoreward facies on the north 
to the basinward facies on the south. They may be divided into 
two types on the basis of inferred depositional tectonics: the 
shelf type and the geosynclinal or basin type. The strata of shelf 
type are characterized by near-shore deposits of mixed marine 
and continental origin. They are mainly white coarse-grained 
sandstone of semi-orthoquartzite composition, coal beds, and 
thinly laminated beds of silt and clay. Marine organisms are rare 
or absent and cross-bedding is common. The strata of geosyn- 
clinal type were deposited under conditions of greater subsidence 
and rapid accumulation and are exclusively marine. Thei 
characteristic features are manifested by monotonous sequence 
of alternating graywacke, subgraywacke, dark shale or claystoneï 
poorly sorted clastic sediments; micaceous sandstone; and glau- 
conitic bed. These two types of sediments are usually in inter- 
fingering or intertonguing relationships and occur in repetitive 
succession one above the other. | 

Characteristic of geosynclinal deposition, many of the litho- 
logic units are marked by lateral change over short distances 
and have limited areal extent. A formational name is usually only 
limited in application to the vicinity of its type locality. The upper 
and lower limits of each formation or group are sometimes chosen) 
on a lithologic basis so that these rock units do not necessaril: 
correspond with time or bio-stratigraphic units. This explains the 
presence of so many formational terms in the geological lite- 
rature of Taiwan as given in this Lexicon, but many of them 
are not well-established in stratigraphic nomenclature. 

The shelf-type Miocene sediments are predominant in the 
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orthern part of the western geosynclinal basin. They are repre- 
ented by three coal-bearing strata in rhythmic alternation with 
asin-type marine formations. The three coal-bearing formations 
re generally called the Mushan, the Shihti, and the Nanchuang 
rom the bottom upwards. Each coal-bearing formation is over- 
ain by an intervening sequence of marine strata. These are the 
<ungkuan and the Taliao above the Mushan, the Tsouho and the 
Vankang above the Shihti, and the Kueichulin above the Nan- 
huang. The Kungkuan formation is made up mainly of sub- 
narine lava flows, tuff, limestone lenses, and other tuffaceous 
ediments. The oldest Miocene formation is the Wuchihshan for- 
mation which underlies the Mushan formation and is composed 
so of the shelf-type sediments of coarse- to medium-grained 
vhite sandstones and black shales. 


The exposed Pliocene sediments in northern Taiwan are 
nainly marine and of geosynclinal facies. The lower division is 
he Chinshui shale, characterized by the dark massive shale or 
nudstone sequence, while the upper division is the Cholan for- 

ation, represented by alternating beds of shales, silstones, and 
ine sandstones. 


A marked change in the character of Miocene and Pliocene 
edimentation in southern Taiwan is obvious, which is expressed 
y the gradual absence of shoreward or shelf facies to the exclu- 
ive development of basinward or geosynclinal facies. This indi- 
ates the water in the basin was deepening southwards. The main 
ithologic types of the Neogene in southern Taiwan are shown 
y alternating succession of dark shale or claystone, mudstone, 

bgraywacke, and graywacke. Some biohermal or biostromal 
Bet limestones are found in the upper Pliocene of southern 
aiwan, representing clean shallow-water deposits of miogeosyn- 
inal nature. Due to rapid facies changes under unstable condi- 
ons, lithologic characters can hardly lead to a consistent stra- 
igraphic classification in the Neogene of southern Taiwan. Most 
f the lithogenetic units as named are limited to a restricted area 
ecause of lateral change in lithofacies and lack of horizon 
sarkers. It is thus hard for stratigraphic terminology and classi- 
cation to be well-established in southern Taiwan. The small 
umber of recently proposed formational terms have all been 
acluded in this fascicule. 


The Neogene geosynclinal sedimentation ended with the de- 
osition of Plio-Pleistocene Toukoshan conglomerate which pre- 
des the incipient phase of the orogenic paroxysm. Strong 
rogenesis occurred during and after the accumulation of Tou- 
oshan formation in the western geosynclinal basin. Distinct post- 
rogenic deposits are represented by the Pleistocene Tableland 
a which covers an extensive area in northern and central 
iwan. Southward the newly emerged Taiwan island was 
rounded by sea water, and shelf-type deposits of reef lime- 
one were formed around its southern rim. This is the Pleisto- 
sne Ryukyu limestone, unconformably overlying all older for- 
ations in southern Taiwan. 


Different sedimentation facies and history have been reco- 
gnized in the Miocene geosynclinal basin east of the Central 
Range. This eastern basin is the present Coastal Range which is 
characterized by intensive volcanic activities. All the deposition 
is typically geosynclinal. The eruption of widespread andesitic lava 
flows marked the beginning of Miocene deposition in this eastern 
basin. It was followed by the accumulation of a thick sequence 
of agglomerates and volcanic debris known as the Tuluanshan 
formation. Contemporaneous with this pyroclastic deposition, 
coarser materials derived from the Central Range formed the 
Pinanshan conglomerate in the southwestern part. This conglo- 
merate has been considered as the molasse type clastics repre- 
senting the post-orogenic deposits of pre-Miocene orogeny. 

Middle Miocene strata are represented by the Takangkou 
formation in the main part of the Coastal Range and the Lichi 
formation in its southwestern part. The main lithologic types are 
black shales, conglomerates, and massive clayey beds with ultra- 
basic rock bodies of various dimensions. The upper Miocene 
Chimei formation indicates the last stage of Miocene transgression. 
It is composed chiefly of an alternation of thin-bedded sandstone 
and shale. 

Pliocene sedimentation is relatively unimportant in the eastern 
basin. The small exposures of the Maoshan limestone and the 
Milun conglomerate are probably the only Pliocene strata reco- 
gnized. Major orogenic adjustment took place sometime in late 
Pliocene or early Pleistocene, and all the Neogene sediments in 
the eastern geosynclinal basin were then folded up into mountain 
ranges. 

A very active period of Pleistocene volcanic activity occurred 
in the northern part of Taiwan. The rocks are mainly andesitic 
lavas and their pyroclastic derivatives. 

The Penghu islands (the Pescadores) west of the main island 
of Taiwan are underlain chiefly by younger Plio-Pleistocene 


sediments which consist of mesa-type basalt, clay, lignite, and 
sand beds. 


Geological sketch Map of Taiwan. 
Map of Type-Localities. 


AILIAOCHIAO FORMATION .................... Miocene 


Ho (C.S.) (1956). Miocene rocks of the Chutouchi oilfield, 
ainan. Bull. Geol. Surv. Taiwan, N° 8. 


The type locality after which the Ailiaochiao formation takes 
its name is the village Ailiaochiao (23°05’ N, 120°30’ E) in Nanhua, 
Mainan-hsien. The Ailiaochiao formation can generally be divided 
to three parts. The lower part is represented by gray, thick- 
bedded sandstone with shale interbeds or shaly laminations. The 
Iniddle part is predominantly a thin-bedded alternation of finely 
aminated shales and silstones with thick sandstone interbeds. The 
tipper part is characterized by a massive dark shale sequence which 
classified as the lower part of a mappable unit of formation rank 
the eastern part of the Chutouchi oilfield (see Maopu shale). 
both the lower and middle parts, there have always been 
bund thick lentils of whitish medium- to coarse-grained sandstone 
ontaining coaly or carbonaceous particles. This may represent a 
lear-shore carbonaceous facies in this formation. 
The Ailiaochiao formation is continuous with the overlying 
lhutouchi formation and the underlying Yenshuikeng shale. Its 
nickness is 500-700 meters. 
Fossils are not so abundant in the Ailiaochiao formation. The 
ommon forms are the mollusks: Amusiopecten sp., Cucullaea 
. Tonna sp., and Clementia nonscripta; and the foraminifers : 
perculina ammonoides, Cyclammina incisa, Eponoides sp., and 
pextularia sp. Based on the depositional facies and rock succes- 
jion, the Ailiaochiao formation is correlated to the Nanchuang 


bal-bearing formation in northern Taiwan except for its upper 


laale member which may be correlated to the lower part of the 
ueichulin formation. 


D TAN BEDS 260. 2005. ose nee Paleogene-Miocene 


O1novuyve (Y.) et al. (1928). Preliminary Report on the Oil 
ields of Taiwan (in Japanese). Japanese Navy. 


The term Alishan beds is an obsolete stratigraphic term pro- 
osed to cover a thick sequence of strata ranging in age from 
Ibper Paleogene to Miocene. The name is derived from the 
imous mountain Alishan (23°31’ N, 120°47’ E) in Chiayi-hsien. 
he Alishan beds are divided into two parts: the Lower Alishan 
ads composed of dark gray shale and gray sandstone with inter- 
hlations of thin black slaty shale was consideerd by M. Yoko- 
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(Alishan beds, continued) | 
yama to be Eocene in age, on the basis of four species of mollusks, 
Crassatellites nipponensis Yokoyama, Venus arisanensis Yoko- 
yama, Paphia taiwanensis (Yokoyama), and Ficus taiwanicus 
(Yokoyama); the Upper Alishan beds comprising micaceous sand- 
stone and shale in alternation, with some interbedded limestone: 
and coal seams, was ascribed to be Miocene from eight species 
of mollusks. The Alishan beds are overlain conformably by the 
Miaoli group. Their relation to the underlying Hori formation is 
not clear, being usually marked by a fault contact. | 

The thickness of the Alishan beds is reported to vary from 
2500 to 6200 meters. Believing that there is a conspicuous time- 
break between the Lower and the Upper Alishan beds, H. YABE 
and S. Hanzawa substituted the Chialishan (Karisan) shale for 
the Lower and the Haishan (Kaizan) beds for the Upper Alishan 
beds. However, after TAN proved that the strata constituting the 
Chialishan belong to the Miocene Haishan series instead of being 
the Eocene, Hanzawa proposed to substitute the place name San- 
tiaochio (Sansyokaku) for Chialishan (Karisan). | 


AOTI .COAL MEASURES) (Senat uo. Rouse WR Oligocene 


YEN (T. P.) (1953). The Aoti coal measures. Formosan Mining 
Industry, vol. 5, N° 1. | 


See : AOTI FORMATION with which it is synonymous. | 
AOTI FORMATION oa, oc coc unas ais aan Oligocene 


YEN (T.P.), CHEN (P.Y.) (1953). Explanatory Text of the 
Geologic Map of Taiwan, Juifang Sheet. Geol. Surv. Taiwan. | 


The formation is named after the village Aoti (25°05 N, 
121°55’ E), Taipei-hsien. | 

The Aoti formation is divided into the Makang member i 
the lower and the Fangchiao member in the upper. The Makan 
member is composed of alternating beds of fine-grained quartzos 
sandstone and black shale, each bed being less than one meter 
in thickness. The Fangchiao member consists mainly of thick, 
coarse- and medium-grained, white sandstone intercalated with 
subordinate shale layers, partly of thin, white sandstone and shale 
layers; and, in the upper part, there are three coal seams, each 
about 25 centimeters thick. 

The Aoti formation is the uppermost constituent of the Wulai 
group, underlain conformably by the Taitozan formation of the 
said group. 

Fossils in the Aoti formation are very scarce and the age of 
the formation is tentatively considered to be Oligocene following 
that of the Shuichangliu formation on which the Aoti formation 
lies conformably and into which the Aoti formation has bee 
grouped by some authors. ji 

The Aoti formation is limitedly distributed in the northeasterr 
part of Taiwan and for a time was mapped as the Lower coal- 
bearing formation of the Miocene age. 
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| Others terms synonymous with the Aoti formation are the 
hoti ‘ae measures (q. v.) and the Lowest coal-bearing formation 
D. v.), etc. 


D 


D AA E N E aa a a LI aa Oligocene 


1 Lin (C.C.) (1954). Geology of Taiwan (in Chinese). In Taiwan 
Usin-chih. China Culture Publishing Foundation. 


} C.C. Lin used the term Aoti group to include the Wuchihshan 
brmation and Aoti coal measures. According to him, the Wuchih- 
han formation is conformably underlain by the Aoti coal mesures 
‘od in fault contact with the Chingtan formation of the Sinten 


PUN BED nee Te Paleogene-Miocene 
IsHizaki (K.) (1942). An index to Formosan stratigraphy (in 
japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 
See: ALISHAN BEDS. 


Alishan is pronounced as arisan by the Japanese. 


B 


EIRON CONGLOMERATE FORMATION ........ Pliocene 


Usami (M.) (1939). Explanatory Text of the Geological Map 
t Taiwan, Karenko Sheet. Government-General of Taiwan. 


The Beiron conglomerate formation was proposed by M. Usamr 
| 1939 for the conglomerate at Milun, which the Japanese pro- 
bunce beiron, in the Hualien area, eastern Taiwan. This for- 
lation is generally equivalent to the Milun conglomerate of 
L. Hsv. 

| The Beiron conglomerate formation of Pliocene age is over- 
unconformably by terrace gravel. Its bottom part is not 
kposed in the Milun area and the older formation lying beneath 
His unknown. 

See: MILUN CONGLOMERATE. 


PUDONG GROUP Tey o SNe E Tr AA Eocene 
Oor (Z.) (1931). Explanatory Text of the Geological Map of 


jaiwan, Ritozan Sheet. Government-General of Taiwan. 


| Bonbon is an aboriginal village in Hsinchu-hsien from which 
e name of the group is derived (24°37’ N, 121°30’ E). 

This term was first proposed to represent the lower part of 
te Urai series by grouping up the Nisimura formation, the 
onryo sandstone formation, and the Kayahara slate formation. 
ater, strata in other areas equivalent to the Kayahara slate 
rmation have been assembled into the Gaogan group which 
as established at the same time with the Bonbon group to 
present the upper part of the Urai series. 


nl 


| 
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BYORITSU BEDS .................... Pliocene-Pleistocene 


IsnizaKi (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N°5 220-226. 


See: MIAOLI BEDS. 
Miaoli is pronounced as byoritsu by the Japanese. 


BYORITSU GROUP 2.42.8 <@ ot Joes Pliocene-Pleistocene 


Isxizaki (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 


See: MIAOLI GROUP. 
Miaoli is pronounced as byoritsu by the Japanese. 


Cc 


CHANGCHIHKENG FORMATION ............... Miocene 


Ho (C.S.) (1956). Miocene rocks of the Chutouchi oilfield, 
Tainan. Bull. Geol. Surv. Taiwan, N° 8. 


The Changchihkeng formation takes its nome from the valley 
Changchihkeng (approximately 23°13’ N, 120°32’ E), south of 
Houtapu in Chiayi-hsien. 

The Changchihkeng formation is composed of a thick se- 
quence of dark, compact phyllitic shale interbedded with com- 
pact, fine-grained subgraywacke sandstone. It is overlain con- 
formably by the Tangenshan sandstone and its basal part is no 
exposed. The total thickness of the formation is unknown, but 
that exposed reaches about 750 meters. 

Marine fossils have been found in this formation but none of 
them is diagnostic. Stratigraphically this formation may correlate 
with the Nankang sandstone in northern Taiwan. 


CHAOCHOW FORMATION ....... Eocene and Oligocene (?) 


Rokaku (H.), Maxryama (T.) (1934). Report on the Hengchun 
Oil Field, Kaohsiung (in Japanese). Government-General of 
Taiwan. 


The Chaochow formation is a name given for the slate series 
in the southern part of the Central Range, east of Chaochow 
(22°30’ N, 120°40’ E), Pingtung-hsien. 

The Chaochow formation is divided into two parts, slaty shale 
beds and slaty sandstone beds. The slaty shale is black in color 
dense, graphite-like, and with silky luster. It is often traversed 
by quartz veins and with some rounded fragments of sandstone 
The slaty sandstone, generally dark gray in color, siliceous and 
hard, becomes brownish yellow and brittle when weathered. The 
thickness of this formation at Chitungchiaochi is 2500 meters. 

The Chaochow formation crops out in the southern part of 
the Central Range. It may be correlated to the Hori formation 
in Central Taiwan and the Suao Group of eastern Taiwan. l 
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Rs SHALE ee AN a Tertiary 


Tomita (Y.) (1935). The minor thrust and intraformational 
‘corrugation in the middle stream of Tsengwenchi (in Japanese). 
Taiwan Tigaku Kizi, vol. 6, N° 9. 


The term Chiahsien shale was proposed in 1935 by C.C. Lin 
in an unpublished report on the geology of the Tapu area, 
|Chiayi-hsien. The name of the shale is derived from the town of 
(Chiahsien (23°06’ N, 120°35’ E), Kaohsiung-hsien. In the same 
year, Tomita used all the stratigraphic names in Lin's report. 
It is reported that the Chiahsien shale is conformably underlain 
by the Shiaolin interbeded sandstone and shale and overlain by 
ja gray sandstone formation. 

The Chiahsien shale does not crop out in the area covered 
‘by Tomrra’s geologic map in his paper, hence this formation can 
ot be geologically identified. 


ICHIENTAPU FORMATION ........... Pliocene-Pleistocene 


Rokaku (H.) (1931). Report on the Geology of the Chiayi 
Oil Field, Tainan (in Japanese). Government-General of Taiwan. 


The Chientapu formation is named for its occurrence near the 
village of Chientapu (23°16’ N, 120°27’ E), Tainan-hsien. It is 
Idistributed in southern Chiayi-hsien and northern Tainan-hsien. 
‘The thickness of this formation at the type locality is above 2 000 
i eters. The Chientapu formation is divided into three parts. The 
f pper part is greenish gray shaly sandstone beds, about 500 meters 
‘thick. The middle part is brown loose sandstone beds with a 
thickness of 600 to 750 meters. The lower part is greenish gray 
aly sandstone, measuring 700 to 800 meters in thickness. 
According to Roxaku the Chientapu formation is unconfor- 
mably overlain by the Quaternary terrace deposits and is confor- 
imable with the underlying Yunshui formation. The so-called 
|Chientapu formation may correspond with the upper part of the 
| holan formation of Pliocene age and the main part of the 
Toukoshan formation of Pleistocene age in northern Taiwan. 


meme FORMATION 723e. ci 424% ideas sense Miocene 


Hsu (T.L.) (1956). Geology of the Coastal Range, Eastern 
Taiwan. Bull. Geol. Surv. Taiwan, N° 8. 


The Chimei formation was proposed by T.L. Hsu in 1956 to 
describe the upper part of the Miocene rocks in the Coastal Range, 
and is generally equivalent to the Ouma formation of Z. Oo 
in the Taitung area. This formation derives its name from the 
village of Chimei (23°30 N, 121°27’ E) in the middle part of the 
‘Coastal Range. 
| The type locality of the Chimei formation is near Chimei 
along the Siukuluanchi between Shiusui and Takangkou. The 
thickness of the Chimei formation at the Kaoyuan valley is 
‘estimated to be about 1250 meters. 
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(Chimei formation, continued) 


The Chimei formation lies conformably upon the Takangkou 
formation. Other than the Recent deposits there is nothing younger 
lying upon it. Lithologically, it is mainly an alternation of thinly 
bedded sandstone and shale, the sandstone in beds of 20-40 cen- 
timeters thick and the shale, about 10-20 centimeters thick. The 
sandstone is usually medium- to coarse-grained and often contains 
some pebbles of metamorphic rocks. 

The Chimei formation occurs in two areas in the Coastal 
Range; one is the Chimei area in the middle part of the range 
and the other is the Kaoyuan area in the southern. It occurs 
partly on the coastal side of the range. 

The age of the Chimei formation is upper Miocene. The fora- 
miniferal fossils in this formation are mostly the same as those 
in the Takangkou formation. They include: Amphistegina quoi 
d’Orbigny, A. radiata (Fichtel & Moll) (?), Calcarina calcar d’Or- 
bigny, Cibicides praecinctus (Karrer), Cycloclypeus communis 
Martin, Heterostegina cf. depressa d’Orbigny, Nephrolepidina sp., 
Operculina complanata (Defrance) var. japonica Hanzawa, Pyrgo 
murrhina (Schwager), P. tainanensis Ishizaki, Quinqueloculina 
akeriana d’Orbigny, Q. cf. pertusa Terquem, Robulus sp., R. orbi- 
cularis (d’Orbigny), Siphonodosaria cf. oinomikadoi (Ishizaki), 
Sphaeroidinella dehiscens (Parker and Jones), Streblus indopaci- 
ficus (Thalmann), and S. schroeterianus (Parker and Jones). 


CHINGTANGBEDS* ers Ap ANDRE Miocene 


Juan (V.C.) (1954). Physiography and Geology of Taiwan. 
China Culture Publishing Foundation. 

V.C. Juan used the name Chingtan beds as a substitute for 
the Seiten formation (q.v.), « Chingtan» being the romanized 
Chinese for the two characters which the Japanese pronounce 
seiten. He put the Chingtan beds in the Oligocene. 


CHINGTAN FORMATION «ous. wane scene Miocene 


Ho (C.S.) (1953). Mineral Resources of Taiwan. Ministry of 
Economic Affairs. 
See: SEITAN FORMATION for which this term is a substitute, 
« Chingtan » being the romanized Chinese for the two characters 
which the Japanese pronounce seitan. 


CHINGTSANG SHALE .................. Miocene-Pliocene 


Tomita (Y.) (1935). The minor thrust and intraformational 
corrugation in the middle stream of Tsengwenchi (in Japanese). 
Taiwan Tigaku Kizi, vol. 6, N° 9. 


The term Chingtsang shale was proposed in 1935 by C. C. Lin 
in an unpublished report on the geology of the Tapu area, Chiayi- 
hsien. It was followed by Y. Tomrra in one of this papers. 

No reference is available in regard to where Chingtsang is 
situated and what the characteristics of this formation are. 
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It is known from Tomrra’s geologic map that the Chingtsang 
shale is conformaly underlain by the Hsialikuan sandstone and 
overlain by the Shiaolin interbeds of sandstone and shale, and 


that the formation may be equivalent to the Tawo siltstone and 
the Chinshui shale. 


CHINMIEN SANDSTONE ne ous wape Pliocene 


Chang (L. S.), Chunc (C. T.) (1956). Geology of the Chutouchi 
structure, Tainan district. The Symposium on Petroleum Geology 
of Taiwan, CPC. 


The term Chinmien sandstone was proposed by C.S. Ho and 
others to indicate the lower part of Pliocene rocks in the Yuching- 
Chutouchi area, Tainan-hsien. The name « Chinmien » is derived 
from a small hilly ridge located at 23°04’ N, 120°29’ E south of 
Chutouchi. 

The Chienmien sandstone is composed of bluish gray, fine- 
to medium-grained, massive sandstone and gray, massive mud- 
stone or siltstone. Locally alternating interbeds of bluish gray 
shale or sandy shale occur in the sandstone. Fossils are generally 
rare except for some broken molluscan fragments. The Chinmien 
sandstone lies conformably above the Peiliao shale and merges 
upward into an argillaceous formation composed of a thick shale 
sequence rich in Pliocene microfossils. Its thickness is about 
100-140 meters. 


CHINSHUI FORMATION ............. Pliocene-Pleistocene 


Omura (I.) (1928). Lectures on oil geology (in Japanese). 
Chikyu, vol. 9, No. 6. 


The term Chinshui formation, as it was first used by I. Omura, 
is equivalent to the term Miaoli group (gq. v.) of S. ANpo (1929). 
For the shale of the basal part of the Chinshui formation the 
name Chinshui anticline shale is given. 

The Chinshui formation is used in a different sense by 
I. Hayasaka, I. IcHIMURA and others who applied the term for the 
Chinshui shale and the lower part of the Cholan formation. 


CHINSHUI SANDSTONE ............. Pliocene-Pleistocene 


Toru (K.), Yosma (K.) (1931). Report on the Geology of 
the Oil Fields of Miaoli and Chutung, Hsinchu (in Japanese). 
Government-General of Taiwan. 


The Chinshui sandstone gets its name from the locality Chin- 
shui (24°37’ N, 120°53’ E), Miaoli-hsien. 

The Chinshui sandstone is divided into five parts. They are, 
in ascending order: the brown fine- to medium-grained sand- 
stone, 150 meters thick; the lower interbeds of sandstone and 
shale, sandstone beds predominant, 500 meters; the fossil-bearing 
shale beds, 200 meters; the upper interbeds of sandstone and 
shale, shale and sandy shale predominant, 500 meters; and the 


(Chinshui sandstone, continued) 


conglomerate, intercalated by sandstone beds, 800 meters. The 
total thickness of the Chinshui sandstone is 2150 meters. 

The upper part of the Chinshui sandstone was considered to 
be in fault contact with the interbedded shale and sandstone of 
the Hsiangshan formation. However, they are now known to be 
contemporaneous. The Chinshui sandstone is conformably under- 
lain by the Chinshui shale. 

The Chinshui sandstone is equivalent to the Cholan formation 
and the Hsiangshan facies of the Toukoshan formation. 


CHINSHUT) SHALE rir. te ai KIA Pliocene 


Anpo (S.) (1930). On the geology of the Byoritsu oil field of 
Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 37, supplement 
to NO 447. 


The term Chinshui shale was first used by S. ANpo. Before 
him, I. Omura had called this formation the Chinshui anticline 
shale and regarded it as the basal part of the Chinshui formation 
(q. v.). 

Although the Chinshui shale derives its name from Chinshui 
(24°37’ N, 120°53’ E), Miaoli-hsien, it was originally described 
from the geological section along the river Houlung near Fuchi 
(24°26’ N, 120°50’ E), Miaoli-hsien. 

The Chinshui shale is black in color, intercalated with sandy 
shale and sandstone beds of two to ten meters thick and rich in 
fossils. It has a total thickness of 400 meters at Fuchi. It is con- 
sidered as the basal part of the Miaoli group. Below it is the 
Fuchi sandstone of the Houlung group. 

It is widely used as a key bed in western Taiwan, being 
conformably overlain by the Cholan formation and underlain by 
the Kueichulin formation. It has a thickness of about 300 meters 
or more. 

The shale that crops out at the axial portion of the Chinshui 
anticline was included into the Chinshui shale by S. ANpo and 
I. Omura, but C.C. Lin (1951), believed that it really belongs to 
the Cholan formation. Therefore, Lin proposed to apply the term 
Chinshui shale only to the shale beds exposed in the core of the 
Chinshui anticline and to use the term Pitoushan shale for what 
is commonly known as the Chinshui shale in literature. 

Fossils are abundant in the Chinshui shale, among which the 
following species are the most common ones: Crab, Galene gra- 
nulifera Lin; Coral, Flabellum sp.; Gastropods, Conus oinougei 
Yokoyama, C. sinensis Sowerby, Oliva mustellina Lamarck, Turris 
oxytropis (Sowerby), Bursa subgranosa (Sowerby), Tibia fusus 
(Linné), Turritella teretra (Linné), Xenophora cf. solariformis 
Tesch.; Pelecypods, Anadara granosa (Linné), Cucullaea granulosa 
(Jonas), Amusium cf. pleuronectus Linné, Venericardia granuli- 
costata Nomura, Gaffarium (Circe) scriptum (Linné), Clementia 
nonscripta (Sowerby), Paphia undulata (Born), Pholas sp., Pinna 
sp, Foraminifers, Haplophragmoides taiwanensis Nakamura, 
Ammobaculites formosensis Nakamura, Textularia hoppoensis 
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Nakamura, Quinqueloculina tikutoensis Nakamura, Sigmoilina 
formosana Nakamura, Lenticulina kamakuraensis Asano, Nodo- 
saria vertebralis var. albatrossi Cushman, Sigmoidella bakomensis 
Yabe and Asano, Operculina ammonoides (Gronovius), Rotalia 
indopacifica Thalmann, R. tokanabensis (Ichizaki), R. ketienziensis 
(Ishizaki), R. tikutoensis Nakamura, R. schroeteriana (Parker and 
Jones), R. subtrispinosa (Ishizaki), R. yabei (Ishizaki), etc. 


GHITING FORMATION). 0.0. oes 6.0. : Pliocene-Pleistocene 


Toru (K.) (1932). Report on the Geology of the Hsinhua Oil 
Field, Tainan (in Japanese). Government-General of Taiwan. 


The Chiting formation is named for its occurrence near the 
village Chiting (22°57’ N, 120°22’ E), Tainan-hsien. The Chiting 
formation is conformably underlain by the Kutingkeng formation 
and unconformably overlain by Quaternary sediments. Its total 
thickness at the type locality is about 2450 meters. 

The Chiting formation is supposed to be equivalent to the 
Chientapu formation (q. v.) of the Chiayi oil field. It may roughly 
correspond to the upper part of the Cholan formation of Pliocene 
and most part of the Toukoshan formation of Pleistocene age in 
northern Taiwan. 


SUS TO LI Sy ABT am AA AA AA a kaa ii Pliocene 
Juan (V.C.) (1954). Physiography and Geology of Taiwan. 
China Culture Publishing Foundation. 
See: TAKURAN FORMATION and CHOLAN FORMATION with 
both of which the term Cholan beds is synonymous. 


CHOCAN FORMATION iesene rae nan WA Pliocene 


Ho (C. S.) (1953). Mineral Resources of Taiwan. Ministry of 
Economic Affairs. 
See: TAKURAN FORMATION for which the term is a substitute, 
« Cholan » being the romanized Chinese for the two characters 
which the Japanese pronounce takuran. 


CHUHUANGKENG FORMATION ................ Miocene 


Toru (K.), Yosma (K.) (1931). Report on the Geology of the 
Oil Fields of Miaoli and Chutung, Hsinchu (in Japanese). Govern- 
ment General of Taiwan. 

The Chuhuangkeng formation is the lowest formation expo- 
sed in the Chuhuangkeng oil field and is conformable to the over- 
lying white sandstone formation. The name is derived from the 
village Chuhuangkeng (24° 27’ N, 120°51’ E) at the central part 
of the oil field in Miaoli-hsien. 

The Chuhuangkeng formation includes the Nankang sand- 
stone formation and the Tsouho formation of Y. IcHIKAWA and 
also the lower part of the Upper coal-bearing formation as well 
as the uppermost part of the Middle coal-bearing formation. The 
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(Chuhuangkeng formation, continued) 


application of the name Chuhuangkeng formation is thus restric- 
ted mainly to the Chuhuangkeng area as it includes so many 
divisible units in a single formation. 

The Chuhuangkeng formation is composed of a thick sequence 
of sandstones and shales reaching more than 1400 meters in 
total thickness. It is divided into four parts, in descending order : 
the upper alternating beds of sandstone and shale (620 meters), 
composed of gray, fine- to medium-grained thick sandstone inter- 
bedded with gray shale and banded sandstone containing the 
characteristic fossil Operculina ammonoides Gronovius and a few 
poor coaly beds; the shale beds (430 meters), consisting of fossi- 
liferous dark gray compact shale with a few sandstone inter- 
beds; the sandstone beds (140 meters), composed of thick-bedded 
to massive, compact, fine-grained sandstone; and the lower alter- 
nating beds of sandstone and shale (260 meters), composed of 
gray sandstone, dark gray shale, and thin alternating beds of 
sandstone and shale. 

The four divisions of the Chuhuangkeng formation corres- 
pond respectively to the Laoman sandstone, the Talu shale, the 
Peiliao sandstone, and the Chuhuangkeng sandstone in the Hou- 
lung group proposed by S. ANpo (1930). For detailed paleonto- 
logical references see separate description in each formation of 
the Houlung group and also the Nankang sanstone. 


CHUHUANGKENG SANDSTONE ................ Miocene 


ANDO (S.) (1930). On the geology of the Byoritsu oil field of 
Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 37, Supple- 
ment to N° 447. 


The term Chuhuangkeng sandstone was used to represent 
the lowest formation of the Houlungchi group in Chuhuangkeng 
(24°27’ N, 120° 50’ E), Miaoli-hsien. This formation is composed of 
interbeds of sandstone and shale cropping out along the axial 
portion of the Chuhuangkeng anticline. It is overlain by the 
Peiliao sandstone. 


CHUKOUSHAN BEDS :................ Pliocene-Pleistocene 


OINovUYE (Y.) et al. (1928). Preliminary Report on the Oil 
Fields of Taiwan (in Japanese). Japanese Navy. 


The name of the Chukoushan beds is derived from the hill 
of Chukoushan (23° 46’ N, 120°37’ E) in Yunlin-hsien. 

This formation is distributed widely in western Taiwan. It 
consists mainly of conglomerate, sometimes intercalated with thin 
beds of sandstone and shale. In the Kuohsing district it also con- 
tains coralline limestone, which is called by H. YABE and S. Han- 
zawa the Ryukyu limestone. It is conformably underlain by the 
upper Miaoli beds. Its thickness is reported to be varying from 
1300 to 1900 meters. 


19 


_ _ This formation is correlated with the Toukoshan formation, 
oes a part of the so-called Ryukyu limestone in southern 
aiwan. 


See: TOUKOSHAN FORMATION, TOKAZAN SERIES, HUOYEN- 
SHAN GROUP, HUOYENSHAN FORMATION, etc. 


CHUNLUN FORMATION ee a. Miocene 


STACH (L.W.) (1956). Stratigraphic subdivision and correla- 
tion of the upper Cenozoic sequence in the foothills region east 
of Chiayi and Hsinying. The Symposium on Petroleum Geology 
of Taiwan, CPC. 


The name of the Chunlun formation is derived from the area 
near the headwaters of the northern branch of the stream Yun- 
shuichi near Yunshui (23° 23’ N, 120°31’ E), Chiayi-hsien. 

The combined surface and subsurface section of the Chunlun 
formation in its type section comprises a total thickness of 
1180 meters, of which the top 480 meters can be seen in surface 
exposure. The exposed portion of the type section consists of 
shale, sandy shale, and fine-grained muddy sandstone. The sub- 
surface section consists of about 700 meters of sandy shale accor- 
ding to the driller’s log in the Tungtzechiao field. The base of the 
Chunlun formation is temporarily defined as the base of the 
sandy shale section just above the upper sandstone bed pene- 
trated near the base of R-7 well in Tungtzechiao. 

Foraminifers and occasional marine mollusks are found 
in situ throughout the exposed section; the common occurrence 
of pelagic foraminifera associated with common miliolids, poly- 
morphinids, and other shallow marine forms suggests a modera- 
tely shallow marine environment of deposition with access to 
oceanic influence. Foraminifera that are generally regarded as 
being restricetd to the Miocene elsewhere in Taiwan have been 
found in the Chunlun formation such as Cyclammina incisa 
(Stache). The age of the Chunlun formation is thus Miocene and 
may be correlated with the Kueichulin formation in northern 
Taiwan. 


CHOTOUCHI FORMATION ............... tints ba Miocene 


Ho (C.S.) (1956). Miocene rocks of the Chutouchi oilfield, 
Tainan. Bull. Geol. Surv. Taiwan, N° 8. 


The type locality from which the name of the Chutouchi 
formation is derived is the village Chutouchi (23° 05’ N, 120° 30’ E) 
in Nanhua, Tainan-hsien. The Chutouchi formation is composed 
of four or five thick, fine-grained sandstone members or lentils 
separated by black massive shale. These massive sandstone beds 
usually form prominent escarps and dip slopes, thus serving as 
adequate key bed for geologic mapping. However, each sandstone 
bed varies in thickness and extension from place to place, and 
their value as horizon marker diminishes as these variations 
increase. 
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(Chutouchi formation, continued) 


The Chutouchi formation lies conformably below the Peiliao 
shale and above the Ailiaochiao formation or its upper member, 
the Maopu shale. The total thickness is 600-800 meters. 

The Chutouchi formation contains the following fossils: Ro- 
talia subtrispinosa, Operculina ammonoides, Cyclammina incisa 
(Stache), Textularia kansaiensis, Bigenerina nodosaria, Planula- 
ria sp., Robulus cf. tumidus, Rotalia indopacifica, Rotalia papil- 
losa, and Rotalia yabei. The age of the Chutouchi formation is 
upper Miocene and this formation may be correlated with the 
Kueichulin formation in northern Taiwan. 


CHUTUNG CONGLOMERATE ........ Pliocene-Pleistocene 


Tan (K.), Rin (T.) (1934). On the Syokkozan formation (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 24, No. 130. 


The Chutung conglomerate, which is equivalent to the 
Kuansi conglomerate and to the Huoyenshan facies of the Tou- 
koshan formation, is named after Chutung (24° 45’ N, 121° 04’ E), 
Hsinchu-hsien. 

See: KUANSI CONGLOMERATE, TIKUTO FORMATION, and TOKA- 

ZAN GROUP. 


CRYSTALLINE LIMESTONE .... Paleozoic to (?) Mesozoic 


IcHikawa (Y.) (1926). Explanatory Statement of the Map of 
Geology and Mineral Resources of Taiwan (in Japanese). Go- 
vernment-General of Taiwan. 


This is a part of the Tananao schist (q. v.). 


CRYSTALLINE LIMESTONE SERIES. 
Paleozoic to (?) Mesozoic 


Isan (Y.) (1897). Geology and Mineral Resources of Taiwan. 
Government-General of Taiwan. 


This is a part of the Tananao schist (q. v.). 


CRYSTALLINE SCHIST .......... Paleozoic to (?) Mesozoic 


Icntkawa (Y.) (1926). Explanatory Statement of the Map of 
Geology and Mineral Resources of Taiwan. Government-General 
of Taiwan. 


This is a part of the Tananao schist (q. v.). 


CRYSTALLINE SCHIST SERIES .. Paleozoic to (?) Mesozoic 


Isun (Y.) (1897). Geology and Mineral Resources of Taiwan. 
Government-General of Taiwan. 


This is a part of the Tananao schist (q. v.). 


DAIBOHO GRAVEL BED. occ. aa Pleistocene 


Maxryama (T.) (1934). Explanatory Text of the Geological 
Map of Taiwan, Tyureki Sheet. Government-General of Taiwan. 
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The Daiboho gravel bed is named for its occurrence near 
Tamaopu (24° 46’ N, 121°08’ E), which the Japanese pronounce 
daiboho, Hsinchu-hsien. 

It consists mainly of pebbles of rather uniform size (1-2 cm), 
which are loosely cemented by yellowish sand. At some places 
it is intercalated with thin lenticular beds of sand or clay indi- 
cating slight inclination. The total thickness of the gravel bed is 
more than 60 meters. It is unconformably underlain by the Yobai 
formation, 


DAINANO COMPLEX ............ Paleozoic to (?) Mesozoic 


Chang (L.S.) (1948). Discussions on the stratigraphy of 
Taiwan. Tih-Chih-Lun-Ping, vol. 13, N°: 3-6. 

This is a modification of the term Dainano series. The name 
of the type locality Tananao, Ilan-hsien, after which the original 
series was named. In addition to the schist and the crystalline 
limestone which were originally grouped up as the Dainano series, 
the Dainano complex includes also what are now known as the 
Kiyoku, Kanagan, and Yuantoushan gneisses. 

The term has become obsolete after the rocks which it 
represents have been differentiated into the Tananao schist and 
the above mentioned gneisses. 


DAINANO SERIES .......:...... Paleozoic to (?) Mesozoic 


Ocasawara (M.) (1933). Explanatory Text of the Geological 
Map oi Taiwan, Dainano Sheet. Government-General of Taiwan. 


The name is after Tananao, formerly romanized by the Japa- 
nese as Dainano, Ilan-hsien. 


See: TANANAO SCHIST with which it is synonymous. 


DAINANWAN FORMATION .......... Pliocene-Pleistocene 


Maxryama (T.) (1934). Explanatory Text of the Geological 
Map of Taiwan, Kannonzan Sheet. Government-General of 
Taiwan. 


The Dainanwan formation is a member of the Sintiku series 
and is named for its occurrence near the village of Tananwan 
(25° 07’ N, 121° 20’ E), which the Japanese romanize as Dainan- 
wan, Taipei-hsien. 

The Dainanwan formation is unconformably overlain by the 
Pleistocene Plateau gravel and underlain by the Kannonzan 
formation. The Dainanwan formation, 150 meters thick, is com- 
posed of alternating beds of sandstone, shale and conglomerate. 
The sandstone, medium- to coarse-grained, is loose in character 
and yellow-colored due to weathering. The shale is dark grey or 
light grey in color. 

The Dainanwan formation occurs in the western part of 
Taipei-hsien within which the application of its name is res- 
tricted. 
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(Dainanwan formation, continued) 


The Dainanwan formation contains abundant foraminifers 
and mollusks. It is correlated to the Hsiangshan facies of the 
Toukoshan formation. 


DAISENZAN FORMATION .............. Miocene-Pliocene 
Isxizaki1 (K.) (1942). An index to Formosan stratigraphy (in 

Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 
See: TACHIENSHAN FORMATION. 


Tachienshan is pronounced as daisenzan by the Japanese. 


DAKUSUI GROUP: LA. MMA. AA Eocene 


OcasawarA (M.) (1933). Explanatory Text of the Geological 
Map of Taiwan, Dainano Sheet. Government-General of Taiwan. 

The name of this group is after the stream Choshui-chi, 
which the Japanese pronounce dakusui-kei, Ilan-hsien. 

It includes in ascending order the Yonryo sandstone for- 
mation, the Kyuhun slate formation, and the Kankei formation 
(a. v.); and is the equivalent, in the valley from which its name 
is derived, of the Wulai group. 


DAROKU: SHALE ZI UB Me Se à NON Aa Miocene 
IsxizAK1 (K.) (1942). An index to Formosan stratigraphy (in 

Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 
See: TALU SHALE. 


Talu is pronounced as daroku by the Japanese. 


DORA FORMATION? ET Senet ce cae a ET Pleistocene 
Ishizaki (K.) (1942). An index to Formosan stratigraphy (in 

Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N 220-226. 
See: TUNGLO FORMATION. 


Tunglo is pronounced as dora by the Japanese. 
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ERHCHUNGCHI FORMATION ........ Pliocene-Pleistocene 


Stacy (L.W.) (1956). Stratigraphic subdivisions and correla- 
tion of the upper Cenozoic sequence in the foothills region east 
of Chiayi and Hsinying. The Symposium on Petroleum Geology 
of Taiwan, CPC. 


The name of the Erhchungchi formation is derived from the 
Erhchungchi village near Chientapu (23°16’ N, 120°27’ E) in 
Tungshan, Tainan-hsien. 

In the type section the Erhchungchi formation lies discon- 
formably on the shales of the Kanhsialiao formation. Above the 
basal sandy bed in the type section, the lower part of the sequence 
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(Fuchi white sandstone, continued) 


Chuhuangkeng oil field in Miaoli-hsien. The thickness there is 
about 130 to 150 meters. It has a wide distribution north from 
Taipei-hsien south to the stream of Tachiachi in Taichung-hsien, 
variable in thickness between 50 and 150 meters at different 
places. The Fuchi white sandstone is generally considered as 
the upper member of the Nanchuang coal-bearing formation. 

The Fuchi white sandstone is conformably overlain by the 
Kueichulin formation and underlain by the Chuhuangkeng forma- 
tion. It is composed chiefly of coarse-grained, loosely-cohered, 
massive, white sandstone with grey shale interbeds or thin alter- 
nating beds of shale and sandstone. One to three thin coal seams 
are usually found in the upper part of this sandstone. It is gene- 
rally devoid of conspicuous organisms except some broken plant 
fragments in the carbonaceous beds. 

The Fuchi white sandstone is also known as the White sand- 
stone formation (q. v.). 


GAOGAN GROUP ..... NA Gee Eocene-Oligocene 


Oor (Z.) (1931). Explanatory Text of the Geological Map of 
Taiwan, Ritozan Sheet. Government-General of Taiwan. 


The locality in Hsinchu-hsien from which the name of the 
group is derived is at 24° 41’ N, 121° 22’ E. 

This term was first proposed to represent the upper part of 
the Urai series by grouping up the Taitozan, Kizan, and Kussyaku 
formations; and it has been later extended to include the forma- 
tions equivalent to the Kayahara formation of the Bonbon group, 
which lies below as the lower part of the Urai series. 

There is a tendency of replacing the term Gaogan group 
with the term Shuichangliu formation which is almost synony- 
mous with it in current usage. 


GARANBI SAND AND GRAVEL FORMATION .. Pleistocene 


IshHizaki (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N°s 220-226. 


See: OLUANPI SAND AND GRAVEL FORMATION. 


Oluanpi is pronounced as garanbi by the Japanese. 


GNEISS SERIES Sis «ks 2 Paleozoic to (?) Mesozoic 


Isan (Y.) (1897). Geology and Mineral Resources of Taiwan. 
Government-General of Taiwan. 


This is an obsolete term originally used to represent what 
are now known as the Kiyoku gneiss, the Kanagan gneiss, and the 
Yuantoushan gneiss (q. v.). 
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Ut ARAB ERED en vA Wow a ha vx deals mars Dune wes Pliocene 


Gan (S.) (1940). The geology of the Sankyo district, Kaizan- 
gun, Taihoku prefecture (in Japanese). Taiwan Tigaku Kizi, 
vol. 11, Nos. 3-4. 


The Goki beds constitute a member of the Taikei group. The 
type locality of the beds is Wuchiu (24° 54’ N, 121° 20’ E), which 
the Japanese pronounce goki, in Sanshia, Taipei-hsien. They lie 
conformably below the Kinkako beds and above the Utokutu 
beds of the Taikei group. They are composed of yellowish brown 
sandstone and green shale and yellowish sandy shale, being 250 
meters thick in total. They are distinguished from the lower 
and the upper formations by the development of shale and sandy 
shale throughout the total thickness. 

The Goki beds are developed in the southeastern part of 
Taipei-hsien and the northeastern part of Taoyuan-hsien, where 
the term is applicable only. 

The following fossils are commonly found: Pelecypods: 
Anadara gokiensis Tan, Anadara aff. inflata (Reeve), Crassatel- 
lites nanus (Adams et Reeve), Venericardia crenulicostela No- 
mura, Dosinia aff. gruneri (Phillippi), Circe scripta (Linne), 
Aloidis erythredon (Lamarck); Gastropods: Oliva mustellina 
Lamarck; Ssaphopods: Dentalium hexagonum Gould; Forami- 
nifera : Rotalia papillosa (Brady). 


GRANITE GNEISS SERIES ...... Paleozoic to (?) Mesozoic 
Decucut (Y.) (1911). Geology of the Taiwan island. Trans. 
Nat. His. Soc. Formosa, No. 3. 


This is an obsolete term originally used to represent altogether 
what are now known as the Kiyoku gneiss, the Kanagan gneiss, 
and the Yuantoushan gneiss (q. v.). 


HAISHAN FORMATION aes ce sccm cee owed ee eee Miocene 
Juan (V.C.) (1954). Physiography and Geology of Taiwan. 
China Culture Publishing Foundation. 


The term Haishan formation used by V.C. Juan includes the 
Miocene strata from the Kungkuan tuff to the Kueichulin for- 
mation. 

See: HAISHAN SERIES. 


PAISHAN SERIBS SSE Sen JUHU Pa. Past a Miocene 
Chang (L.S.) (1948). Discussions on the stratigraphy of 
Taiwan (in Chinese). Ti-Chih-Lun-Ping, vol. 13, Nos. 3-6. 
The term Haishan series was used to substitute the Kaizan 
beds of H. Yase and S. Hanzawa by L.S. Chang, Haishan being 
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the name of the locality which the Japanese pronounce kaizan. 
The Haishan series includes the Sankyo, Kiirun and Sinten 
groups. 

C.C. Lin (1951) divided the Haishan series into the upper, 
middle, and lower groups in « A Collection of Fossil Foramini- 
fera from Formosa » (mimeographed for private circulation). 


HAKUMO FORMATION .............. Oligocene, Miocene 


Toru (K.) (1935). Explanatory Text of the Geological Map 
of Taiwan, Tosei Sheet. Government-General of Taiwan. 


The Hakumo formation was named by K. Toru as a division 
of the Idumoyama group. The name of the Hakumo formation is 
derived from the village Paimao (24°10’ N, 120°53’ E), which 
the Japanese pronounce hakumo, of Tungshih, Taichung-hsien. 
It is underlain conformably by the Oryukei formation, but is not 
in contact with the Maanryo formation, which is supposed to 
overlie it, due to fault. 

The Hakumo formation consists mostly of dark gray shale 
with a few sandstone layers. Its thickness is estimated at about 
1000 meters. 

Z. Oor reported Astriclypeus integer Yoshiwara and Opercu- 
lina bartschi Cushman var. ornata Cushman from the Hakumo 
formation. 

The Hakumo formation was defined by K. Tor and Z. Oo 
as of middle Miocene age. According to K. Tan’s map (Trans. 
Nat. Hist. Soc. Formosa, vol. 34, Nos. 248-249, 1944), however, 
the Hakumo formation together with the underlying Oryukei 
formation on the eastern side of the Chuyunshan fault in the 
Tungshih area mapped by Tort belongs really to the Shuichang- 
liu formation of lower Oligocene age. 


HAKUREL FORMATION ....:...... M Eocene 


Toru (K.) (1935). Explanatory Text of the Geological Map 
of Taiwan, Tosei Sheet. Government-General of Taiwan. 


The formation is named after its type locality Paileng 
(2411/N, 120°55’ E), which the Japanese pronounce hakurei, 
Taichung-hsien. 

It consists of alternating beds of white and bluish gray sand- 
stone and black shale, the white sandstone being more predomi- 
nant. The thickness is reported to be 2500 meters. 

This is the upper division of the Kurasu series and is consi- 
dered to be the equivalent, in central Taiwan, of the Yonryo 
quartzite of the Wulai group (q. v.). 

This formation is also known as the Paileng formation. 


HEITIN TABLELAND GRAVEL ............... Pleistocene 


Maxtyama (T.) (1933). Explanatory Text of the Geological 
Map of Taiwan, Osono Sheet. Government-General of Taiwan. 
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The Heitin tableland gravel is named for its occurrence near 
the town of Pingchen (24°56’ N, 121°11’ E), which the Japanese 
pronounce heitin, Taoyuan-hsien. 


See: TENSIKO FORMATION with which it is synonymous. 


HENGCHUN LIMESTONE .................... ‘Pleistocene 


Rokaku (H.), Maxryama (S.) (1934). Report on the Hengchun 
D Field, Kaohsiung (in Japanese). Government-General of 
aiwan. 


The type locality of the Hengchun limestone is Hengchun 
(22°00’ N, 120°44’ E), Pingtung-hsien, in the southern part of 
Taiwan. 

The Hengchun limestone may be divided into two types litho- 
logically, one type is formed of accumulated fossils of Globi- 
gerina, being found in the lower horizon of this formation on the 
Hengchun terrace; the other type is massive, porous, and hard. 
The thickness of the Hengchun limestone is variable from place 
to place, usually 40 to 50 meters, though the thickest part in the 
Oluanpi area may be up to 100 meters. 

The Hengchun limestone lies unconformably upon the Kosyun 
formation and the Siko formation; meanwhile, the Hengchun 
limestone is overlain unconformably by the Oluanpi sand and 
gravel formation. 

The Hengchun limestone crops out in the Hengchun area, 
including Hengchun city, a terrace east of Pitzetou, Maanshan, 
Kuitzechio, Oluanpi and Pakuichio. 

The Hengchun limestone contains the following fossils : Oper- 
culinella venosa (Fichtel & Moll), Amphistegina radiata (Fich- 
tel & Moll), Sorites marginalis Lamarck, Lithothamnium, Rotalia 
calcar Linné, Acervulina inhaerens Schultze var. planata Calter, 
Polytrema miniaceum Pallas, Heterostegina depressa d’Orb., Am- 
phitoa, Bryozoans, Halinedes, corals, and echinoid spines. 

The age of the Hengchun limestone is Pleistocene, and it is 
thought to be a part of the Ryukyu limestone. 


HINANZAN CONGLOMERATE FORMATION ..... Pliocene 


Oor (Z.) (1939). Explanatory Text of the Geological Map of 
Taiwan, Taito Sheet. Government-General of Taiwan. 


The term Hinanzan conglomerate formation was proposed by 
Z. Oo to describe the thick beds of conglomerate in Pinanshan, 
which the Japanese pronounce hinanzan, near Taitung. According 
to the original view of Oor, the age of the Hinanzan conglomerate 
formation is Pliocene. This formation has been revised to a new 
name «Pinanshan formation» and given as of Miocene age by 
yb. Hsu. 

The Hinanzan conglomerate formation, according to Oor’s 
opinion, lies unconformably upon the Raikoka formation which 
was thought as the uppermost part of the Miocene in the Coastal 
Range, eastern Taiwan. 
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The formation lying beneath the Hinanzan conglomerate 
formation has not been mentioned in Oor’s report (op. cit.). Some 
fossiliferous limestones carrying foraminifers are distributed in 
the vicinity of Taitung at Liyushan and were thought to be of 
the same horizon with the Hinanzan conglomerate formation by 
Oo. This limestone at Liyushan seems to have no direct con- 
nection with the conglomerate as lately observed by T.L. Hsu. 

See: PINANSHAN CONGLOMERATE. 


HITOSAN GROUPES ii we ANA Miocene-Pliocene 


Rin (T.) (1933). On the mode of occurrenc of mammalian 
fossils from Taiwan (in Japanese). Taiwan Tigaku Kizi, vol. 4, 
Nos. 5-6. 

The Hitosan group, as it was first proposed by T. RIN in 
1933, consists of the alternating beds of sandstone and shale with 
Ditrupa (ca. 250 meter thick) and the underlying Ditrupa shale 
formation (ca. 300 meters thick), which is equivalent to the 
Chinshui shale. However, the definition was revised by Rin 
himself (1935). 

At the type locality Pitoushan (24°17’ N, 120°45’ E), which 
the Japanese pronounce hitosan, in Taichung-hsien, the Hitosan 
group is defined as the lower division of the Toyohara series. 
It lies conformably below the Cholan group and above the Mio- 
cene Chuhuangkeng series. 

The Hitosan group is divided into four parts: the uppermost 
part, 250 meters thick, is the Sandy shale alternating with sand- 
stone, being dark grey in color; the second, 350 meters thick, is 
the Upper sandy shale, hardly distinguishable from that of the 
Lower sandy shale and approximately corresponding to the 
Chinshui shale of K. Torn and K. Yosuma; the third, 260 meters 
thick, is the Shaly sandstone, being greyish, masisve, calcareous, 
and intercalated with thin beds of shale and sandstone. The lowest 
is the Lower sandy shale, being massive, dark grey and glauco- 
nitic. The Hitosan group develops in the middle part of Taichung- 
hsien where the stratigraphic name is applicable only. 

At present, the Lower sandy shale is known as the Shihliu- 
feng sandy shale; and the Shaly sandstone, as the Tawo silstone. 
For detailed paleontologic references see Chinshui Shale, Tawo 
Silstone, and Shihliufeng Sandy shale. 


HOKURYO: SANDSTONE: arbia SRE eee Miocene 


Ishizaki (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 
See: PEILIAO SANDSTONE. 


Peiliao is pronounced as hokuryo by the Japanese. 


HOPPO GROUP Se ack ie ieee he lien Rae es Pliocene 


Ichikawa (Y.) (1929). The stratigraphy of the coal fields of 
Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 36, No. 429. 
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The name of the Hoppo group was given to denote the upper 
portion of the Sintiku series, and it is typically developed in the 
vicinity of Peipu (24°42’ N, 121°04’ E), which the Japanese pro- 
nounce hoppo, Hsinchu-hsien. 

This group is composed essentially of soft, coarse-grained, 
locally conglomeratic sandstone and shales, the shale predomi- 
nating in the lower part. It is divided into five parts, the Kurin, 
Tikuto, Taireki, Intosi formations and the Chinshui shale in 
descending order. The total thickness of this group is not less 
than 1500 meters. 

Formations of the Hoppo group are exposed widely in north- 
western Taiwan, particularly in Taoyuan-hsien and Hsinchu-hsien. 
It may be correlated with the whole Miaoli group defined by 
Ando or the Miaoli beds defined by Ornovyve and others. 

It contains numerous mollusks and foraminifers among which 
Rotalia schroeteriana Parker et Jones is most abundant. 


IP SE, FEJN E OWES Sr Te AA N Me Ra cre eae aR Eocene 


OrnovuveE (Y.) et al. (1928). Preliminary Report on the Oil- 
Fields of Taiwan (in Japanese). Japanese Navy. 


The name is derived from the town of Puli (23°56’ N, 
120°57’ E), which the Japanese pronounce hori, Nantou-hsien. 
The beds consist mainly of black slate with intercalations of thin 
layers of whitish and grayish sandstone and attain a thickness 
of thousands of meters. 

The beds are also known as the Slate formation, the Sansyo- 
kaku beds, the Hori slate formation, etc., but all of them have 
now been replaced by a much more generally used term, the 
Wulai group, after correlation has been made. 

The age of the beds was first regarded as Mesozoic but has 
been recognized to be Eocene as suggested by fossils of Globi- 
gerina, Camerina, Discocyclina, and Assilina contained therein. 


HOHIPOLAEE FORMATION Ss a M eine. Eocene 
Yarr (H.), Hanzawa (S.) (1930). Tertiary foraminiferous rocks 

of Taiwan. Sci. Rept. Tohoku Imp. Univ., Ser. II, vol. 14, N° 1. 
See: HORI BEDS. 


PIOULUNG GROUP ii cyte Wek a Ak ee ete ole Miocene 


Anpo (S.) (1930). On the geology of the Byoritsu oil field 
of Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 37, Supple- 
ment to No. 447. 


The name of the Houlung group was used as a substitute for 
the Houlungchi sandstone coined by I. Omura in 1928. The group 
crops out typically along the river bank of Houlungchi in Miaoli- 
hsien. 

S. Anpo divided the Houlung group into six parts: the Fuchi 
sandstone, the White sandstone formation, the Laoman sandstone, 
the Talu shale, the Peiliao sandstone, and the Chuhuangkeng 
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sandstone in descending order. The total thickness of this group 
is not less than 2000 meters. It is correlated to the Chuhuangkeng 
formation together with the Kueichulin formation. 


HOULUNGCHI SANDSTONE ................... Miocene 


Omura (I.) (1928). Lectures on oil geology (in Japanese). 
Chikyu, vol. 9, No. 6. 


The Houlungchi sandstone consists mainly of sandstone and 
interbeds of bluish gray sandstone and black shale. In the upper 
part there is a member called the Fuchi white sandstone, which 
is considered at present as the uppermost member of the Upper 
coal-bearing formation. 

The sandstone takes its name from the river Houlungchi in 
Miaoli-hsien. 


HOZAN FORMATION ................ Pliocene-Pleistocene 


Maxryama (T.) (1934). Explanatory Text of the Geological 
Map of Taiwan, Sintiku Sheet. Government-General of Taiwan. 


The Hozan formation is named for its occurrence near the 
town of Paoshan (24°44’ N, 121°02’ E), which the Japanese pro- 
nounce hozan, Hsinchu-hsien. It consists of alternating layers of 
thick sandstone and thin sandy shale. The former is easily 
weathered and changed to a yellowish color, while the latter 
is rather fresh and usually gray. 

The thickness at the type locality is about 250 meters. 
Mammalian fossils are found in it. It is conformably overlain by 
the Hsiangshan formation and both are correlated to the Tou- 
koshan formation and represent the Hsiangshan facies. 


HSIALIKUAN SANDSTONE ................ Late Miocene 


Tomita (Y.) (1935). The minor thrust and intraformational 
corrugation in the middel stream of Tsengwen chi (in Japanese). 
Taiwan Tigaku Kizi, vol. 6, N° 9. 


The term Hsialikuan sandstone was first used in 1935 by 
C.C. Lin in an unpublished report on the geology of the Tapu area, 
Chiayi-hsien. It was followed by Y. Tomita in one of his papers. 
The Hsialikuan sandstone derives its name from the village of 
Hsialikan (23°08’ N, 120°34’ E), Tuching, Tainan-hsien. 

This formation is conformably underlain by the Shihchianei 
shale and overlain by the Chingtsang shale. 


HSIANGSHAN FORMATION .......... Pliocene-Pleistocene 


Torn (K.), Yosuma (K.) (1931). Report on the Geology of 
the Oil Fields of Miaoli and Chutung, Hsinchu (in Japanese). 
Government-General of Taiwan. 

The Hsiangshan formation is named for its occurrence near 
the village of Hsiangshan (24°46 N, 120°55’ E) in Hsinchu-hsien. 

In the type locality, the Hsiangshan formation is overlain by 
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the Tunglo formation and in fault contact with the Chinshui 
sandstone. The Hsiangshan formation is divided into two parts: 
the upper part is composed of fine- to medium-grained sand- 
stone, soft and loose, sometimes mingled with clay; and the 
lower part is an alternation of clayey shale and sandstone, dark 
gray to bluish gray in color. It bears abundant fossil mollusks 
and foraminifers. | 

The Hsiangshan formation crops out in the western part of 
Hsinchu-hsien and the northwestern part of Miaoli-hsien and is 
known to be equivalent to the Tusyo and Toukoshan formations. 

L. S. Chang regarded the Hsiangshan formation as a repre- 
sentative of the shale-sandstone facies of the Toukoshan for- 
mation, this facies being thus called the Hsiangshan facies. 


HSIAOMEI FORMATION ..-.......... Pliocene-Pleistocene 


Yoshida (K.) (1935). Report on the Geology of the Hsiaomei 
Oil Field, Tainan (in Japanese). Government-General of Taiwan. 


The Hsiaomei formation is named for its occurrence near the 
town of Hsiaomei (Meishan) (23°35’ N, 120°34’ E), Chiayi-hsien. 

The Hsiaomei formation is made up of alternating beds of 
fine- to medium-grained, loose sandstone and muddy or sandy 
shale, each layer being 50-150 cm thick. The sandstone contains 
occasionally thin conglomerate layers with rounded pebbles 
measuring 2-3 cm in diameter. 

The Hsiaomei formation is conformably overlain by the 
Syokkozan conglomerate and is in fault contact with the Ta- 
chienshan formation. Ostrea gigas Thunberg and other brackish 
shells are reported from this formation. 

The strata are correlated with the uppermost part of the 
Cholan formation (?) and the Hsiangshan facies of the Toukoshan 
formation. 


CROP a a A Miocene 


Chang (L.S.) (1953). Geologic Map of Taiwan. Geol. Surv. 
Taiwan. 

The term Hsichih group was first used in the Geologic Map 
of Taiwan (1953) to include both the Kiirun and Sinten groups 
of Y. IcurKawa. It is named after the town of Hsichih (25°05’ N, 
121°38’ E) in Taipei-hsien. The total thickness of the Hsichih 
group is estimated to be more than 2800 meters. The term is 
synonymous with the Taihoku series of Y. ICHIKAWA. 


ESTHET UI Gre ES) Ia Sais ote ale 2 Mere Eocene 

Juan (V.C.) (1954). Physiography and Geology of Taiwan. 
China Culture Publishing Foundation. 

V.C. Juan used the name Hsichung beds as a substitute for 
the Nisimura formation (q. v.), « Hsichung > being the romanized 
Chinese for the two characters which the Japanese pronounce 
nisimura. 
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HSINKAO FORMATION .......................... Eocene 


Tan (K.) (1944). On the formations of the Urai series with 
special reference to the contemporaneity of the Yonryo sandstone 
formation and the Hsinkao formation (in Japanese). Trans. Nat. 
His. Soc. Formosa, vol. 34, N°s 246, 247, 248, 250. 


The type locality of this formation is the mountain Yüshan 
(23°30’ N, 120°57’ E). 

The formation is composed of coarse-grained sandstone and 
slate with intercalations of limestone. 

Foraminifers, Assilina sp. and Textularia sp., have been found 
from this formation. 

According to Tan, this formation is contemporaneous with 
the Hakurei formation of central Taiwan and the Szeleng sand- 
stone of northern Taiwan. 


HSINTIEN FORMATION .................... Oligocene (?) 


Juan (V.C.) (1954). Physiography and Geology of Taiwan. 
China Culture Publishing Foundation. 


The Hsintien formation was named by V.C. Juan to designate 
the Chingtan formation together with the Lower coal-bearing 
formation and is synonymous with the Sinten (Hsintien in Chi- 
nese) group of Y. IcHIKAWA. Because Y. Wang and T.C. Huang, 
(1953) considered that a partial unconformity exists between the 
Kungkuan tuff and the underlying Lower coal-bearing formation, 
Juan put the Hsintien formation into the Oligocene instead of 
being Miocene as generally considered. 

See: SINTEN GROUP. 


HSINTIEN (GROUP NUHU Oe es Ads eee Miocene 
Ho (C. S.) (1953). Mineral Resources of Taiwan. Ministry of 
Economic Affairs. 
See: SINTEN GROUP for which the term is a substitute, « Hsin- 


tien » being the romanized Chinese for the two characters which 
the Japanese romanize as « Sinten ». 


HSITSUN; FORMATION! sess Shed «Beas eee A Eocene 
Ho (C.S.) (1953). Mineral Resources of Taiwan. Ministry of 
Economic Affairs. 
See: NISIMURA FORMATION for which the term is a substitute, 
« Hsitsun » being the romanized Chinese for the two characters 
which the Japanese pronounce nisimura. 


MUALIEN SERIES: hee bie dais oh aceite KA Early Holocene 
Lin (C.C.) (1951). Geohistorical study of the Hualien dis- 
trict, Taiwan. Formosan Science, vol. 5, N° 3-4. 


The type locality of the Hualien series is in the vicinity of 
Hualien city (23°59’ N, 121°36’ E). This series lies unconformably 
upon the Milun series and is overlain conformably by the Peipin 
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series. The lithologic character of the Hualien series is mainly 
dune sand and black sand-clay beds. It may be divided into 
three parts as follows : The upper part is the Minpunli dune sand, 
distributed in the Milun tableland area, the gravel beds along 
the coastal area, and the lower terrace deposits in the Hualien 
plain. The middle part is the Castleshan dune sand in the Milun 
tableland and the Melanoides-Chara clay beds along the coast 
near Hualien. The lower part is the Old Milun lacustrine black 
sand-clay beds in the Milun tableland, the Baculogypsina sand 
beds and the Hualien raised coral reef on the Hualien coast. 

The Hualien series occurs in the Milun tableland, the Hualien 
plain, and the coast near Hualien. The name Hualien series is 
restricted to the middle part of Hualien-hsien. 

Fossils of recent and subrecent corals, mollusks, and fora- 
minifers have been found in the raised coral reef in the lower 
part of the Hualien series. 


HUOYENSHAN CONGLOMERATE .... Pliocene-Pleistocene 


Anpo (S.) (1930). On the geology of the Byoritsu oil field of 
Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 37, Supplement 
to NO 447. 


The Huoyenshan conglomerate is a formation of the Huo- 
yenshan group (q. v.). At the type locality Huoyenshan, the Huo- 
yenshan conglomerate measures more than 800 meters in thick- 
ness, but merges laterally into sandstone and shale and thins out 
rapidly. 

The Huoyenshan conglomerate is equivalent to the upper 
part of Toukoshan series and represents the conglomerate facies 
of the Toukoshan formation, this facies being thus called the 
Huoyenshan facies. 


HUOYENSHAN FORMATION ......... Pliocene-Pleistocene 
Hayasaka (L), IcHrmura (T.), Tomita (Y.), Tan (K.) (1936). 
Report on the geology of the damaged area of the Taiwan earth- 
quake of 1935 (in Japanese). In The Taiwan Earthquake of 1935. 

Government-General of Taiwan. 
See: HUOYENSHAN GROUP, TOUKOSHAN FORMATION, TOKA- 
ZAN SERIES, TOKAZAN GROUP, with which it is synonymous. 


HUOYENSHAN GROUP .. .......... Pliocene-Pleistocene 


Anpo (S.) (1930). On the geology of the Byoritsu oil field of 
Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 37, Supplement 
to No. 447. 

The Huoyenshan group is named for its occurrence in the 
Huoyenshan (24°23’ N, 120°43’ E) on the northern bank of the 
Taanchi in Miaoli-hsien. The group consists of two formations: 
one is the Huoyenshan conglomerate (q.v.) and the other is 
unnamed. It is equivalent to the Huoyenshan formation and the 
Tokazan series. 


2 Taiwan 
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HUTOUPI SHELL-BEARING FORMATION ... Early Recent 


Kaneko (S.) (1942). The shell-bearing formation in Kotohi, 
Shinka-gun, and Shinkoshi, Sinho-gun, Tainan prefecture (in 
Japanese). Taiwan Tigaku Kizi, vol. 13, Nos. 2-3. 

The Hutoupi shell-bearing formation is named for its occur- 
rence near the dam site of Hutoupi (23°02’ N, 120°20’ E) in Hsin- 
hua, Tainan-hsien. 

This formation consists chiefly of clay and sand, lying hori- 
zontally at an altitude of about 30 meters above sea-level. 
According to KANEKo, the sequence is (in descending order) : 
1. yellowish brown sand, more than 2 meters thick; 2. dark gray 
clay, 1 meter thick; 3. bluish gray clay comprising four zones, 
namely, the uppermost Ostrea-Clypeomorus zone (1.5 meters), 
the second littoral mollusk shell zone (2 meters), the third Vivi- 
parus-Melanoides zone (1 meter), and the lowest non-fossilife- 
rous zone (2 meters); 4. dark gray clay (1 meter); and 5. 
bluish gray clay 1.5 meters thick. The base is not exposed. The 
littoral mollusk shell zone includes 63 species, among which 
Ostrea paulucciae Crosse, Chione squamosa (Linné), Dosinia 
plana (Reeve), Clypeomorus coralium (Kiener) var., Zozia scheep- 
makeri (Dunker), Cerithidea microptera (Kiener), Joannisiella 
oblonga (Hanley), and Diala varia A. Adams are most common. 
They are all living species in the adjacent regions. 

It is considered as the protected bay sediments deposited 
during the early Holocene transgression. 

See: TAINAN FORMATION. 


IDUMOYAMA GROUP .......... Miocene, partly Oligocene 


Toru (K.) (1935). Explanatory Text of the Geological Map 
of Taiwan, Tosei Sheet. Government-General of Taiwan. 


The term Idumoyana group was suggested as a group name 
of the Kokusei series by K. Tori in 1935. It was named from the 
hill Chuyunshan (24°14’ N, 120°53’ E), which the Japanese pro- 
nounce idwmoyama, in Tungshih of Taichung-hsien. It includes 
the Setuzanko, the Oryukei, the Hakumo and the Maanryo for- 
mations in ascending order, with a thickness about 4400 meters 
in total, according to Torn. However, K. Tan has proved that a 
part of the Shuichangliu formation has been erroneously put into 
the Idumoyama group by Torn. 


INTOSI FORMATION ................ Pliocene-Pleistocene 


Ichikawa (Y.) (1930). Explanatory Text of the Geological 
Map of Taiwan, Tikuto Sheet. Government-General of Taiwan. 


The Intosi formation is a member of the Hoppo group. At the 
type locality, Yuantungtze (24°43’ N, 121°06’ E), which the Japa- 
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nese pronounce intosi, Hsinchu-hsien, the Intosi formation lies 
conformably below the Taireki formation and above the Chinshui 
shale. The Intosi formation is composed of an intimate alternation 
of soft light colored sandstone and shale, each bed being less 
than 20 meters thick, with abundant mollusks in the middle part. 
The total thickness of this formation is 400 meters. . 

However, different rock units have been mapped by Y. Icxr- 
Kawa and Z. Ook as the Intosi formation. It was partly put into 
the Mawutu formation (q.v.) by K. ISHIZAKI. 


INTOSI SANDSTONE ................ Pliocene-Pleistocene 


Isizakt (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N°s 220-226. 


See: YUANTUNGTZE SANDSTONE. 


Yuantungtze is pronounced as intosi by the Japanese. 


J 


JENGLUNG SANDSTONE AND SHALE .......... Pliocene 


Lin (C.C.) (1951). Some problems on the oil fields of Hsinchu 
and Miaoli (in Chinese). Formosan Mining Industry, vol. 3, Nos. 
3-4. 

The Jenglung sandstone and shale was proposed by C. C. LIN 
to designate the lowest member of his Takuran group. The sand- 
stone-shale member takes its name from the locality at 24°36’ N, 
120°53’ E in Miaoli-hsien. 


K 


KAENZAN CONGLOMERATE ........ Pliocene-Pleistocene 


IsHizakKi (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 
See: HUOYENSHAN CONGLOMERATE. 


Huoyenshan is pronounced as kaenzan by the Japanese. 


KAENZAN FORMATION ............. Pliocene-Pleistocene 


IsHizaKki (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 
See: HUOYENSHAN FORMATION. 


Huoyenshan is pronounced as kaenzan by the Japanese. 


KAENZAN GROUP BL Da WA Pliocene-Pleistocene 


IsuizaKi (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 
See: HUOYENSHAN GROUP. 


Huoyenshan is pronounced as kaenzan by the Japanese. 
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KAIZAN:- BEDS m 080%: HAI eee Miocene 


Yass (H.), Hanzawa (S.) (1930). Tertiary foraminiferous rocks 
of Taiwan. Sci. Rept. Tohoku Imp. Univ., vol. 14, N° 1. 


The term Kaizan beds was substituted by H. Yase and 
S. Hanzawa (1931) for the Upper Arisan beds of Y. OINOUYE and 
others (1928) to include all the Miocene rocks in Taiwan. Kaizan 
is an old district name in the southern part of Taipei-hsien. The 
total thickness of the Kaizan beds is estimated to be well nigh 
4000 meters. It is correlated with the Taihoku series and the 
Sankyo group of the Sintiku series of Y. ICHIKAWA. 


KAIIZAN GROUP A a cco tetas en sos doom tensions a a Miocene 


Hayasaka (I.), Lin (C.C.), Yen (T. P.) (1948). An outline and 
some problems of the stratigraphy of Taiwan. Acta Geologica 
Taiwanica, vol. 2, No. 1. 


The Kaizan group comprises the Miocene formations in west- 
ern Taiwan. It is synonymous with the Kaizan beds (q. v.). 

The Kaizan group has been divided into three divisions and 
six subdivisions as follows: Upper Kaizan beds: Upper marine 
beds, Upper coal-bearing beds; Middle Kaizan beds: Middle ma- 
rine beds, Middle coal-bearing beds; Lower Kaizan beds: Lower 
marine beds, Lower coal-bearing beds. 


KANAGAN GNEISS ............. Paleozoic to (?) Mesozoic 


Yen (T. P.) (1954). Some geological problems on the Tananao 
schist. Bull. Geol. Surv. Taiwan, NO 7. 


The locality after which the gneiss is named is at 24°15’ N, 
121°42’ E. 

This is a paragneiss forming a part of the Tananao schist 
(q. v.). 


KANHSIALIAO FORMATION ................... Pliocene 


STACH (L. W.) (1956). Stratigraphic subdivision and correlation 
of the upper Cenozoic sequence in the foothills region east of 
Chiayi and Hsinying. The Symposium on Petroleum Geology of 
Taiwan, CPC. 


The name of the Kanhsialiao formation is derived from a 
small village Kanhsialiao near Chientapu (23°16’ N, 120°27’ E), 
located along the Kueichungchi in Tainan-hsien. 

In the type section, the Kanhsialiao formation consists almost 
entirely of shale, except for the thin sandy lower member. Farther 
northward the middle part of the section becomes increasingly 
more sandy and, along the Yunshuichi stream, this formation is 
represented mainly by fine- to medium-grained sandstones that 
are muddy in part. The thickness of the formation increases 
steadily from 540 meters at Niushan to 750 meters along the 
stream Liuchungchi, and about 1000 meters along the stream 
Yunshuichi. On the east flank of the Niushan structure, a lenti- 
cular bed of reef coral limestone, probably less than 200 meters 
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at its greatest thickness, forms a conspicuous ridge near the top 
of the upper shale member of the Kanhsialiao formation. 

The Kanhsialiao formation rests with a slight angular un- 
conformity on the undulating surface of the upper part of the 
Liuchungchi formation. The top of the Kanhsialiao formation is 
also marked by a discordant contact with the basal.member of 
the overlying Erhchungchi formation in the type section. 

Preliminary examination suggests that the fossil assemblages 
in the Kanhsialiao formation are similar to those of the Cholan 
formation in the northern part and the age of this formation is 
Pliocene. 


NANE FORMATION 20... socio Aaa Eocene 


Ocasawara (M.) (1933). Explanatory Text of the Geological 
Map of Taiwan, Dainano Sheet. Government-General of Taiwan. 


This formation is named after the village Hanchi (24°37’ N, 
121°40’ E), which the Japanese pronounce kankei, Ilan-hsien. 

The Kankei formation consists of alternating beds of black 
and brownish shale and dark colored fine-grained sandstone and 
lies conformably on the Kyuhun slate formation. These two for- 
mations and the Yonryo sandstone formation further below them 
form the Dakusui group, that is the equivalent, in the valley of 
the lower Choshuichi, of the Wulai group. It is more than 600 
meters thick. 


RSA NICO FORMATION $6505.86 DAT thin Se Eocene-Oligocene 


Icutkawa (Y.) (1932). Explanatory Text of the Geological Map 
of Taiwan, Sinten Sheet. Government-General of Taiwan. 


The name is after Kankou (121°37’ E, 24°55’ N), which the 
Japanese romanize as Kanko, Taipei-hsien. 

The formation is a 400-meter-thick black sandy shale, some- 
times becoming slate with the development of flow cleavage. 

With the Yonryo quartzite lying below and the Sokuto sand- 
stone formation above, the Kanko formation forms the lowest 
member of the Gaogan group of the Urai series. 

As suggested by the foraminiferal assemblage in the Shui- 
changliu formation (gq. v.) with which the Gaogan group is syno- 
nymous, the Kanko formation is regarded as Oligocene in age, 
the fossils found in the type locality of this formation being 
Schizaster sp. and Cyclammina formosensis Yabe et Hanzawa 


only. 


KANNONZAN FORMATION .......... Pliocene-Pleistocene 
Maxryama (T.) (1934). Explanatory Text of the Geological 
Map of Taiwan, Kannonzan Sheet. Government-General of 
Taiwan. 
The name of the Kannonzan formation is derived from the 
volcanic moutain Kuanyinshan (25° 08’ N, 121° 23’ E), which the 
Japanese pronounce kannozan, near the mouth of the Tanshui 
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river. This formation is covered unconformably by the lateritic 
gravel of Pleistocene age. 

The Kannonzan formation consists of yellowish sandstone, 
greyish or greenish tuffaceous sandy shale and thin conglomerate. 
Its tuffaceous sandy shale is conformably overlain by thick beds 
of andesitic agglomerates. 

The Kannonzan formation is correlated to the Hsiangshan 
facies of the Toukoshan formation and considered to be late 
Pliocene to early Pleistocene in age. The term Kannonzan for- 
mation is applicable only in the area of the Kuanyinshan and its 
neighbourhood. 


KANSAI CONGLOMERATE .......... Pliocene-Pleistocene 
Ishizaki (K.) (1942). An index to Formosan stratigraphy (in 

Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 
See : KUANSI CONGLOMERATE. 


Kuansi is pronounced as kansai by the Japanese. 


KANSIREI FORMATION ................ Miocene-Pliocene 
IshHizaki (K.) (1942). An index to Formosan stratigraphy (in 

Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N°s 220-226. 
See : KUANTZELING FORMATION. 


Kuantzeling is pronounced as kansirei by the Japanese. 


KANTOSAN FORMATION .................. Late Miocene 
IsHizak1 (K.) (1942). An index to Formosan stratigraphy (in 

Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 
See: KUANTAOSHAN FORMATION. 


Kuantaoshan is pronounced as kantosan by the Japanese. 


KANTOSAN, GROUP YN ac ue. codec ek eee Late Miocene 


Rin (T.) (1935). Stratigraphical studies on the younger Ter- 
tiary and Pleistocene formations of the Toyohara district, Taityu 
prefecture, Taiwan. Mem. Fac. Sci. & Agr., Taihoku Imp. Univ., 
vol. 13, No. 3. 

The Kantosan group is named for its good exposure at the 
Kuantaoshan (24° 23’ N, 120° 48’ E), which the Japanese roma- 
nized as Kantosan, Miaoli-hsien. 

The Kantosan group is the upper division of the Syukkoko 
series. It consists of coarse-grained quartz sandstone (the White 
sandstone) in the lower part and the Kantosan sandstone (q. v.) 
in the upper part. The Kantosan group is overlain conformably 
by the Hitosan group of the Toyohara series. 


KANTOSAN SANDSTONE .................. Late Miocene 


Rin (T.) (1935). Stratigraphical studies on the younger Ter- 
tiary and Pleistocene formations of the Toyohara district, Taityu 
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prefecture, Taiwan. Mem. Fac. Sci. & Agr., Taihoku Imp. Univ., 
vol. 13, No. 3. 


The Kantosan sandstone is often included into the Kueichulin 
formation, together with the Tawo siltstone and the Shihliufeng 
sandy shale. 

The type locality of the Kantosan sandstone is the Kuantao- 
shan (24° 23’ N, 120° 48’ E), Sancha, Miaoli-hsien. It forms the 
upper part of the Kantosan group (q.v.) and is conformably over- 
lain by the Hitosan group of the Toyohara series and underlain 
by a coarse-grained quartz sandstone. 

The Kantosan sandstone is composed of compact, calcareous 
sandstone, medium- to fine-grained, greenish or yellowish gray in 
color, somewhat glauconitic, being occasionally intercalated with 
thin layers of shale and rarely with bands of pebbles. The thick- 
ness is about 250-350 meters in Miaoli-hsien. 

The Kantosan sandstone has a wide distribution in central 
and southern Taiwan, extending from Miaoli, Taichung, Nantou, 
Chiayi, to Tainan. 

The leading fossils are as follows: Pelecypoda: Cucullaea 
granulosa (Jonas), Amusium cf. pleuronectes (Linné), Amusio- 
pecten praesignis Yokoyama, Amusiopecten yabei Nomura, 
Chlamys satoi Yokoyama, Paphia spp., Clementia nonseripta (So- 
werby); Gastropoda: Xenophora cf. solariformis Tesch; Forami- 
nifera : Cyclammina incisa (Stache), Cyclammina tani Ishizaki, 
Bigenerina nodosaria d’Orbigny, Operculina ammonoides (Gro- 
novius), Eponides aff. praecinctus (Karrer), Rotalia schroeteriana 
(Parker and Jones), R. yabei (Ishizaki), R. subtrispinosa (Ishi- 
zaki). 


KANTA SANDSTONE: Lan ose ee cece Miocene 
Lin (C.C.) (1951). Some problems on the oil fields of Hsinchu 
and Miaoli (in Chinese). Formosan Mining Industry, vol. 3, 
Nos. 3 & 4. 
C.C. Lin named the lower member of the Nankang sandstone 
the Kantzechi sandstone, the locality from which the name is 
derived being at 24° 43’ N, 120°58’ E in Hsinchu-hsien. 


KAOHSIUNG LIMESTONE P. ccc cece se cep eens Pliocene 

CHEN (P.F.) (1949). A discussion on the « Ryukyu lime- 
stone » of Taiwan. In New Look at Old Oil Fields of Taiwan. 
Chinese Petroleum Corporation. 

According to P.F. CHEN, in the vicinity of Kaohsiung city 
(22° 37’ N, 120°16’ E), the Ryukyu limestone, which was origi- 
nally looked upon as lying unconformably above Pliocene sedi- 
ments and was considered Pliocene-Pleistocene in age, is in fact 
the conformable limestone body included in the Chiting forma- 
tion to be considered Pliocene in age. Therefore he proposed the 
term Kaohsiung limestone to substitute the term Ryukyu lime- 
stone in the Kaohsiung area. 

See: RYUKYU LIMESTONE. 


40 


“i 
KARISAN FORMATION. 2.44 SR oe ee Eocene 


Yarr (H.), Hanzawa (S.) (1929). Stratigraphical study on the 
Tertiary foraminiferous rocks of Taiwan, Jubilee Publication in 
Commemoration of Dr. Ogawa’s Sixtieth Birthday. 


The name is after the Chialishan (24° 30’ N, 121° 00’ E), which 
the Japanese pronounce karisan, Miaoli-hsien. 

The formation consists of sandstone and shale or slate in 
alternation and in fault contacts with the Kosyun formation above 
and with the Hori formation below. 

Cyclammina formosensis Yabe et Hanzawa and Crassatellites 
nipponensis Yokoyama have been found from this formation. 

The term, originally proposed as a substitute for the Pale- 
ogene Lower Alishan beds, has long been obsolete inasmuch as 
the rock formations constituting the Chialishan has later been 
proved Miocene in age instead of being Paleogene. 


KARISAN SHALE FORMATION .................. Eocene 


Yase (H.), Hanzawa (S.) (1930). Tertiary foraminiferous 
rocks of Taiwan. Sci. Rept. Tohuku Imp. Univ., ser. II, vol. 14, 
No. 1. 


The term is synonymous with the Karisan formation (q. v.). 


KAYAHARA SLATE FORMATION ....... Eocene-Oligocene 


Oor (Z.) (1931). Explanatory Text of the Geological Map of 
Taiwan, Ritozan Sheet. Government-General of Taiwan. 


The name is derived from Hsuanyuan (24° 39’ N, 121° 23’ E), 
which the Japanese pronounce kayahara, Hsinchu-hsien. 

The formation consists of black slate and slaty sandstone and 
is more than 1000 meters thick. 

It is underlain by the Yonryo quartzite and overlain by the 
Taitozan formation, both of the Wulai group. When its name was 
first used, this formation was grouped together with the Yonryo 
quartzite and the Nisimura formation further below as the Bon- 
bon group of Eocene age, but it has been later further split into 
the Kanko formation and the Sokuto sandstone formation, and 
re-grouped into the overlying Gaogan group. 

Besides Schizaster sp. and Cyclammina formosensis Yabe et 
Hanzawa found from the formation when it was first established, 
a rich foraminiferal assemblage from the strata to which it may 
be correlated suggests that the formation may be Oligocene in age. 

See: SUITYORYU FORMATION. 


KEELUNG:«GROUB Senin vk cel cee Miocene 


Ho (C.S.) (1953). Mineral Resources of Taiwan. Ministry of 
Economic Affairs. 


See Kiirun Group for which the term is a substitute, « Kee- 
lung » being the romanized Chinese for the two characters which 
the Japanese romanize as « Kiirun ». 
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KEITIRURIN FORMATION ..........:......:.:.. Miocene 
Isxizakt (K.) (1942). An index to Formosan stratigraphy (in 

Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N 220-226. 
See : KUEICHULIN FORMATION. 


Kueichulin is pronounced as keitikurin by the Japanese. 


ME O6 nil du ce aa Miocene 


Icnrkawa (Y.) (1929). The stratigraphy of the coal fields of 
_ Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 36, No. 429. 

The Kiirun group was defined by Y. Icmxawa in 1929 as a 
group representing the upper portion of the Taihoku series. It 
was named for its wide distribution around the city of Chilung, 
which the Japanese romanize as Kiirun. This group is confor- 
mably overlain by the Sankyo group of the Sintiku series and 
underlain by the Sinten group of the Taihoku series. 

It is divided into five formations including the Nankang 
sandstone, the Tsouho formation, the Middle coal-bearing for- 
mation, the Taliao formation, and the Kungkuan tuff in descen- 
ding order, and with a thickness of 1700 meters in total. 

Based on the occurrence of Lepidocyclina-Miogypsina fauna, 
the Kiirun group is considered to be of Burdigalian to Vindo- 
bonian age. 


SOE Sos Bal UA x's Gare em wis. cave out eee Pliocene 

Gan (S.) (1940). The geology of the Sankyo district, Kaizan- 
gun, Taihoku prefecture (in Japanese). Taiwan Tigaku Kizi, 
vol. 11, N° 3-4. 

The Kinkako beds form a member of the Taikei group. The 
type locality of the Kinkako beds is Chinkuakeng (24° 54’ N, 
121°19’ E), which the Japanese pronounce kinkako, Tachi, 
Taoyuan-hsien. They are underlain by the Goki beds and cut by 
a fault, so that the upper limit is not exposed. The Kinkako beds, 
more than 400 meters thick, consist mostly of yellowish brown 
sandstone with bluish grey or white sandstone. They are almost 
destitute of fossils. They are developed in the north part of 
Taoyuan-hsien and south part of Taipei-hsien, where their name 
is applicable only. 


KINGU SAALE ar cloth at kc Gli beatae eas She Pliocene 
Juan (V.C.) (1954). Physiography and Geology of Taiwan. 
China Culture Publishing Foundation. 
V.C. Juan used the name Kinshui shale as a substitute for 
the Kinsui shale (q. v.). 


KINSUI FORMATION ................ Pliocene-Pleistocene 
Ishizaki (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 
See: CHINSHUI FORMATION. 
Chinshui is pronounced as kinsui by the Japanese. 
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KINSUI SANDSTONE ................ Pliocene-Pleistocene 
Isnizaki (K.) (1942). An index to Formosan stratigraphy (in 

Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 
See: CHINSHUI SANDSTONE. 


Chinshui is pronounced as kinsui by the Japanese. 


KINSÜT SERIES “26 oes naa Pliocene-Pleistocene 

Oruka (Y.) (1936). The earthquake of central Taiwan, 
April 21, 1935, and earthquake faults. Bull. Earthg. Res. Inst., 
Tokyo Imp. Univ., Supplementary vol. 3. 

Y. OTUKA named the Pliocene strata distributed in Miaoli- 
hsien and Taichung-hsien as the Kinsui series which had been 
called the Miaoli beds, the Chinshui sandstone and the Chinshui 
shale. 

The type locality of the Kinsui series is Chinshui (24° 37’ N, 
120° 53’ E), Miaoli-hsien. The Kinsui series is disconformably 
overlain by the Tunglo gravel beds of Pleistocene age, and is 
conformably underlain by the Syukkoko series of Miocene age. 

The Kinsui series is divided into the Byoritsu formation 
(equivalent to the Chinshui sandstone) and the Chinshui shale. 

In regard to the lithology and fossils, see Takuran Formation 
and Chinshui Shale. 


KINSUI SHALE esse ts Br Pliocene 


IsH1zak1 (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 
See: CHINSHUI SHALE. 


Chinshui is pronounced as kinsui by the Japanese. 


KIFYO" FORMATION. Ne N Pliocene-Pleistocene 


Ismzakı (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 
See: CHITING FORMATION. 


Chiting is pronounced as kityo by the Japanese. 


KIVOKU GNEISS 48 Lee nn ot i ee oe Mesozoic |! 


YEN (T.P.) (1954). Some geological problems on the Tananao 
schist. Bull. Geol. Surv. Taiwan, No. 7. 

The locality after which the gneiss is named is at 24° 25’ N 
121° 33’ E. 

This is a grayish, white coarse-grained orthogneiss, probably 
derived form granodiorite. 

The gneiss is embedded in the Tananao schist of the Paleo- 
zoic age and is overlain unconformably by the Pihou formation 
of the Cretaceous. The age at which the original granodiorite 
was transformed into gneiss is the Mesozoic. 

It is exposed on the upper streams of the Tachoshuichi in 


> 


northern Taiwan and its outcrop is some 10 kilometers long and 
| 


shows a thickness of about 30 meters. 
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RIZANFORMATION M ooo cc Kok wed ccdvicceasnce Oligocene 


Ichikawa (Y.) (1930). Explanatory Text of the Geological 
Map of Taiwan, Toen Sheet. Government-General of Taiwan. 


The name is derived from the village of Kueishan (24° 54’ N, 
121° 33’ E), which the Japanese pronounce kizan, Taipei-hsien. 

The formation consist mainly of gray colored, compact sand- 
stone and of a lesser amount of black shale. Its thickness is 
450 meters. 

It is the uppermost member of the Gaogan group of the Urai 
series; and underlies the Chingtan formation of Miocene age, 
the reported concordance between the two being doubtful. 

Fossils from the Kizan formation are Schizaster sp. and Cy- 
clammina formosensis Yabe et Hanzawa. 


DEAN GROUP. os hic cis x seis AA deel ames Miocene 


IshHizaki (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 


See: KUEISHAN GROUP. 


Kueishan is pronounced as kizan by the Japanese. 


WAA © Dre cede ro le Sa eee eee: Miocene 


Icutkawa (Y.) (1930). Explanatory Text of the Geological 
Map of Taiwan, Taihoku Sheet. Government-General of Taiwan. 


The term Kokan tuff represents the lowest formation in the 
Kiirun group of the Taihoku series. It is overlain by the Tairyo 
formation and underlain by the Lower coal-bearing formation 
of the Sinten group. 

The Kokan tuff derived its name form Kungkuan (25° 01’ N, 
121° 32’ E) which the Japanese pronounce kokan, in the suburb of 
the city of Taipei. It has its wide distribution in Taipei-hsien and 
extends southward to Taoyuan-hsien, then to the east of Hsinchu- 
hsien. No occurrence of the Kokan tuff has been reported south 
of the Chialo coal field in Hsinchu-hsien. 

The Kokan tuff is characterized by a conspicuous develop- 
ment of volcanic derivatives, represented by tuff, agglomerate, 
and tuffaceous sediments, mostly basaltic in composition. They 
are in brown, dark green or dark gray color. Intercalated within 
these tuffaceous beds are basaltic flows, sandstone, shale, and 
lenticular limestone. The tuffaceous beds usually grade into 
sandstone, limestone, or shale laterally. 

The Kokan tuff corresponds to the lower division of the 
Lower marine fossil beds proposed by K. Tan (1929). The thick- 
ness of the Kokan tuff varies greatly at different occurrences. 
The common range is between 20 and 200 meters or more. It is 
270 meters at the type locality. Tuffaceous beds are also found 
in both its overlying and underlying rocks. 

The Kokan tuff is generally fossiliferous. It contains a rich 
assemblage of foraminifers: Miogypsina and Lepidocyclina 
(Nephrolepidina). The characteristic species are: Miogypsina in- 
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flata Yabe and Hanzawa, M. mamillata Yabe and Hanzawa, M. 
millepunctata Yabe and Hanzawa, Miogypsinoides formosensis 
Yabe and Hanzawa, Lepidocyclina (Nephrolepidina) verbeeki 
Newton and Holland, L. (N.) angularis Yabe and Hanzawa, L. 
(N.) taiwanensis Yabe and Hanzawa, Cycloclypeus communis 
Martin, Operculina bartschi multiseptata Yabe and Hanzawa, and 
Lithophyllum. sp. 


KOKAN-TAIRYO FORMATION .................. Miocene 


Tan (K.) (1938). Geological Report on the Shantzechiao Oil 
Field, Taipei (in Japanese). Government-General of Taiwan. 


The Kokan-Tairyo formation was suggested by K. Tan in 
the Shantzechiao coal field to include the Kokan tuff and the 
Tairyo formation named by Y. Icmkawa. It is equivalent to the 
older term « Lower marine fossil beds » proposed by Tan himself 
in the same field. 

Tan divided the Kokan-Tairyo formation into four sub- 
divisions, from the top downwards: the Ditrupa-bearing sand- 
stone member, the Pecten-bearing sandstone member, the tuffa- 
ceous limestone (Lepidocyclina-bearing) member, and the fossi- 
liferous arkosic sandstone member. The total thickness is esti- 
mated to be 500 meters. 


See: KOKAN TUFF and TAIRYO FORMATION. 


KOKUSEI FORMATION v: iii gh ane cas Miocene 


Isxizak1 (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N°s 220-226. 
See: KUOHSING FORMATION. 


Kuohsing is pronounced as kokusei by the Japanese. 


KOKUSEIL SERIEN SH snake R Mine acai ate Miocene 


Tori (K.) (1935). Explanatory Text of the Geological Map 
of Taiwan, Tosei Sheet. Government-General of Taiwan. 

The Kokusei series takes its name from Kuohsing (24° 03’ N, 
120° 51’ E), which the Japanese pronounce kokusei, Nantou- 
hsien. 

The Kokusei series includes the Idumoyama group only and 
the author did not state the reason why he proposed two stra- 
tigraphic terms for the same rock sequence in the same area. 

Strata equivalent to this series have been named the Kuohsing 
formation (q. v.) in other areas. 


KORYU GROUP AN rae es as ok Aa . Miocene 


IsHizaKi (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 
See: HOULUNG GROUP. 


Houlung is pronounced as koryu by the Japanese. 
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KORYUKEI SANDSTONE 


IsHizaki (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N°’ 220-226. 


See: HOULUNGCHI SANDSTONE. 


de tease IIIA Miocene 


Houlungchi sandstone is pronounced as koryukei sandstone 
by the Japanese. 


UTA AAA NE TT Pleistocene 


MaxivyaMa (T.) (1933). Explanatory Text of the Geological 
Map of Taiwan, Kyuko Sheet. Government-General of Taiwan. 
The Kosiko bed is named after Kengtzekou (24°53’ N, 
120°58’ E), which the Japanese pronounce kosiko, Hsinchu-hsien. 


See: TENSIKO FORMATION with which it is synonymous. 


CCR EN FORMATION ES ote vues: A wee aa Miocene 


YABE (H.), Hanzawa (S.) (1929). Stratigraphical study on the 
Tertiary foraminiferous rocks of Taiwan, Jubilee Publication in 
Commemoration of Dr. Ogawa’s Sixtieth Birthday. 


Roxaku (H.), Maxryama (T.) (1934). Report on the Heng- 
chun Oil Field, Kaohsiung. Government-General of Taiwan. 

The Kosyun formation was first proposed by H. YABE and 
S. Hanzawa in 1929 and was further described by H. Rokaku and 
T. Maxryama in 1934. 

The type locality of the Kosyun formation is the hilly region 
east of Hengchun (from 22°00’ to 22°15’ N, 120°40’ to 120°55’ E), 
which the Japanese pronounce kosyun, Pingtung-hsien. 

The Kosyun formation is divided into four parts; namely, 
a shale member, a sandstone member, a member of alternating 
sandstone and shale, and a conglomerate member. The lower part 
of the formation is mainly of the shale member which is well 
developed in the northern part of the Hengchun area. The sand- 
stone, commonly found in the upper part of the formation, is 
widely distributed in the southern part of the area. The alter- 
nation of sandstone and shale occurs usually with the sandstone 
member in the western and southern parts of the area. The 
conglomerate, usually in the form of lenses, occurs sporadically 
on the northwestern coast. The total thickness of the Kosyun 
formation is approximately 8500 meters. The Kosyun formation 
is in fault contact with the Chaochow formation and the Szekou 
formation. 

Fossils are generally rare in this formation, only some frag- 
ments of fossil plants were found by Roxaku and Makryama in 
earlier years, while Operculina ammonoides was discovered by 
K. Tan afterwards. The age of this formation is recognized as 
Miocene. 
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KOSYUN. LIMESTONE ~.u sree e o RAAI Pleistocene 
Ismzaki (K.) (1942). An index to Formosan stratigraphy (in 

Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N°5 220-226. 
See: HENGCHUN LIMESTONE. 


Hengchun is pronounced as kosyun by the Japanese. 


KOTEIKO FORMATION ................ Miocene-Pliocene 
IsuizaKi (K.) (1942). An index to Formosan stratigraphy (in 

Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 
See: KUTINGKENG FORMATION. 


Kutingkeng is pronounced as koteiko by the Japanese. 


KOTOZAN FORMATION ia aa cee = tee AMA Eocene 


Usami (M.) (1936). Explanatory Text of the Geological Map 
of Taiwan, Giran Sheet. Government-General of Taiwan. 

The name is after the Hutoushan (24°47’ N, 121°43’ E), which 
the Japanese pronounce kotozan, Ilan-hsien. 

The formation is mainly a dark hard calcareous shale inter- 
calated with sandstone layers, each of which is one meter or 
more thick. The thickness of the formation is about 400 meters. 

Lying above the Mokkozan formation and below the Sokuto 
sandstone formation, it is one of the five formations of the Gaogan 
group representing the Urai series in northern Taiwan. 

Cyclammina formosensis Yabe et Hanzawa and Schizaster 
taiwanus Tokunaga are the more significant fossils among those 
which have been found from this formation. 


KOUME FORMATION ................ Pliocene-Pleistocene 


Isuizaki (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 


See: HSIAOMEI FORMATION. 


Hsiaomei is pronounced as koume by the Japanese. 


KOZAN FORMATION ................ Pliocene-Pleistocene 


IsHizaKI (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N°s 220-226. 


See: HSIANGSHAN FORMATION. 


Hsiangshan is pronounced as kozan by the Japanese. 


KUANSI CONGLOMERATE .......... Pliocene-Pleistocene 


Tan (K.), Rin (T.) (1934). On the Syokkozan formation (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 24, N° 130. 

The name of the Kuansi conglomerate is derived from the 
town Kuansi (24°48’ N, 121°10’ E) in Hsinchu-hsien. 

The Kuansi conglomerate consists of massive conglomerate in 
the upper part and alternating beds of clay, sandstone, and thin 
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conglomerate in the lower part. The conglomerate alone attains 
a thickness of more than 300 meters. Drift wood and the following 
forms of brackish shells were found from the clay laminated with 
the sandstone and conglomerate: Geloina luchuana (Pilsbry), 
Ellobium aurisjudea (Linné), Cerithidea (Cerithideopsilla) fluvia- 
tilis (Potiez & Michaud), Telescopium telescopium (Linné), and 
Melanoides spp. 4 

The Kuansi conglomerate is eguivalent to the Toukoshan 
formation. 


KUANTAOSHAN FORMATION ............. Late Miocene 


Hayasaka (IL), Ichimura (T.), Tomita (Y.), Tan (K.) (1936). 
Report on the geology of the damaged area of the Taiwan earth- 
quake of 1935 (in Japanese). In The Taiwan Earthquake of 1935. 
Government-General of Taiwan. 


The term Kuantaoshan formation was first used by I. Haya- 
SAKA and his co-authors to include the Kueichulin formation and 
the White sandstone formation. 

The type locality is Kuantaoshan (24° 23’ N, 120° 48’ E), San- 
cha, Miaoli-hsien. The Kuantaoshan formation is conformably 
overlain by the Chinshui formation and underlain by the Kuoh- 
sing formation. 

The Kuantaoshan formation is composed chiefly of gray 
muddy sandstone and sandy shale with interbeds of sandstone 
and shale. The white coarse-grained sandstone in the base of the 
Kuantaoshan formation is often taken as a key bed, being 50-200 
meters in thickness and containing one to three coal seams. 

See: KUEICHULIN FORMATION and WHITE SANDSTONE FOR- 

MATION. 


KUANTZELING FORMATION ........... Miocene-Pliocene 


Roxaku (H.) (1931). Report on the Geology of the Chiayi 
Oil Field, Tainan (in Japanese). Government-General of Taiwan. 


The Kuantzeling formation is the lowest formation exposed 
in the Chiayi oil field and is conformable to the overlying 
Yunshui formation. The name Kuantzeling is derived from the 
village Kuantzeling (23°21’ N, 120°30’ E), Chiayi-hsien. 

The Kuantzeling formation is divided into three parts. They 
are, in descending order : the dark gray shale bed (150-250 meters 
thick), composed of dark gray shale intercalated with thin beds 
of calcareous sandstone; the platy sandstone beds (500 meters), 
consisting of platy, hard and compact sandstone with dark gray 
shale in alternation, containing mica plates and black organic 
materials, with ripple marks on bedding planes; the thick inter- 
beds of sandstone and shale, composed of gray, fine- to medium- 
grained sandstone interbedded with dark gray shale. Limestone 
lenses occur at two places in these interbeds. One is at Kungtien, 
Chiayi; another is at Chentoushan, Tainan. 

The Kuantzeling formation is known to include collectively 
many corresponding formations ranging from Miocene up to Plio- 
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cene in northern Taiwan. They are, in ascending order, the upper 
part of the Nankang sandstone, the Upper coal-bearing formation, 
the Kantozan sandstone, the Shihliufeng sandy shale, the Tawo 
siltstone, the Chinshui shale, and the lower part of the Cholan 
formation. The limestone at Kungtien mentioned above belongs 
really to the lower part of the Kuantaoshan sandstone, and the 
limestone at Chentoushan to the lower part of Cholan formation. 
In the Geological Map of the Chiayi Oil Field, Tainan, equivalent 
strata have been mapped in different categories by Roxaku. Hence, 
this stratigraphic term «Kuantzeling formation» is not used today. 


KUBOYAMA FORMATION ...................... Miocene 


Toru (K.) (1935). Explanatory Text of the Geological Map 
of Taiwan, Tosei Sheet. Government-General of Taiwan. 


The Kuboyama formation was named for its occurrence in 
Chiupaoshan (24°19’ N, 120°57’ E), which the Japanese pronounce 
kuboyama, Taichung-hsien. The formation is the lowest division 
of the Maihukuhei group of the Toyohara series, being confor- 
mably overlain by the Taikokusan formation and brought into 
direct contact with the Maanryo formation of the Kokusei series 
by a fault. 

The Kuboyama formation consists of dark gray shale with 
a thin layer of sandstone. Its thickness is about 1000 meters. It is 
distributed in the northern part of Taichung-hsien. It corresponds 
roughly to the upper division of the Kiirun group of Y. ICHIKAWA. 


RUBICHULIN FORMATION ..........w........... Miocene 


Tort (K.), Yoshida (K.) (1931). Report on the Geology of the 
Oil Fields of Miaoli and Chutung, Hsinchu (in Japanese). Govern- 
ment-General of Taiwan. 


The type locality of the Kueichulin formation is Kueichulin 
(24°28’ N, 120°52’ E), Miaoli-hsien. This formation is conformably 
overlain by the Chinshui shale and underlain by the White sand- 
stone formation. 

The Kueichulin formation is composed of dark-grey, massive, 
muddy sandstone and shale in alternation, having a thickness 
of 500-900 meters. It is divided into two parts. The lower part 
consists of medium-grained muddy sandstone, intercalated with 
shale and bluish-grey, hard sandstone. The muddy sandstone 
contains sand pipes and is fossiliferous. This lower part is similar 
to the Chuhuangkeng formation in rock character. The upper part 
is composed of muddy sandstone, shale, alternating beds of sand- 
stone and shale, and greyish white sandstone. It is similar to the 
Chinshui shale and Chinshui sandstone in lithology and is softer 
than the lower part. 

The two parts of the Kueichulin formation are equivalent to 
the Niki and Taiho formations. In 1950, L.S. Chang divided the 
Kueichulin formation in descending order into three members: 
the muddy sandstone, the Shihliufeng sandy shale, and the Kan- 
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tosan muddy sandstone. C.C. Lin proposed in 1951 the Tawo 
muddy sandstone or Yutengping muddy sandstone for the rocks 
of the upper member. In 1955, L.S. CHANG raised the three mem- 
bers to formational rank and called them the Tawo siltstone, the 
Shihliufeng sandy shale and the Kantosan sandstone. 

The Kueichulin formation is of late Miocene age. It contains 
abundant fossils forming the Kueichulin faunule. 

See: TAWO SILSTONE, SHIHLIUFENG SANDY SHALE and KAN- 

TOSAN SANDSTONE. 


MUPICHULING BEDS ... ence uses ane epee a Miocene 


Juan (V.C.) (1954). Physiography and Geology of Taiwan. 
China Culture Publishing Foundation. 
See: KUEICHULIN FORMATION with which the term Kueichuling 
beds is synonymous. 


WE 93) (e421 0] Ut OMe Oey Oe ee Ad Miocene 


Tan (K.) (1929). On the stratigraphy of the Shantzechiao 
district, Taiwan (in Japanese). Trans. Nat. Hist. Soc. Formosa, 
vol. 19, No. 105. 


The Kueishan group was named for its occurrence near the 
village Kueishan (25°02’ N, 121°18’ E), Taoyuan-hsien. 

It is represented by a series of sandstone and shale in alter- 
nation, intercalated with several thin seams of non-coking coal. 
Some marine shells were found from its upper part. It is in fault 
contact with the Shantzechiao group. 

This group is correlated with the Upper coal-bearing forma- 
tion defined by IcHrKawa, perhaps, including one part of the 
Taiho formation and other younger formations in addition. 


KUNANAU FORMATION ........................ Eocene 

Usamı (M.), Marumoro (T.) (1940). Geological Map of Taiwan, 
Daibuzan Sheet. Government-General of Taiwan. 

The name is derived from the village of Kunanau (22° 30’ N, 
120°43’ E), Pingtung-hsien. The formation consists mainly of dark 
gray slate intercalated with thin layers of compact sandstone and 
sometimes conglomerate composed of pebbles of metamorphosed 
sedimentary rocks. The thickness is estimated to be more than 
2500 meters. This formation is grouped with the Rikiriki for- 
mation above it and the Mariburu formation below it into the 
Tyosyu group of the Eocene age. The usage of the term is limited 
to the southern stretch of the Central Range between Pingtung- 
hsien and Taitung-hsien. 


KUNGICUAN TUFF BEDS i.i Je fr Waka kai Miocene 
Juan (V.C.) (1954). Physiography and Geology of Taiwan. 
China Culture Publishing Foundation. 
See: KOKAN TUFF and KUNGKUAN TUFF FORMATION with both 
of which the term Kungkuan tuff beds is synonymous. 
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KUNGKUAN TUFF FORMATION ............... Miocene 


Wane (Y.), Huang (T.C.) (1953). A stratigraphical study 
of the Kungkuan tuff formation, northern Taiwan. Acta Geolo- 
gica Taiwanica, No. 5. 


The Kungkuan tuff formation is underlain by the Mushan 
formation and overlain by the Taliao formation. It is reported by 
Wang and Huang that there is a partial disconformity between 
the Kungkuan tuff formation and the Mushan formation. So they 
take the Kungkuan tuff formation as the basal portion of the 
Miocene strata in Taiwan. 

See: KOKAN TUFF of which this term is a synonym, « Kungkuan » 

being the romanized Chinese for the two characters which the 
Japanese pronounce kokan. 


KUOHSING FORMATION ....................... Miocene 


Hayasaka (I.), Icnmwura (T.), Tomita (Y.), Tan (K.) (1936). 
Report on the geology of the damaged area of the Taiwan earth- 
quake of 1935 (in Japanese). In The Taiwan Earthquake of 1935. 
Government-General of Taiwan. 


This is a modification from the term Kokusei series (q. v.) of 
K. Toru. The Kuohsing formation is now known to be equivalent 
to the following strata as a whole: the Upper Coal-bearing for- 
mation, the Upper marine fossil formation, the Middle Coal- 
bearing formation, and the upper part of the Lower marine fossil 
formation. 

According to Hayasaka and his collaborators, the Kuohsing 
formation is overlain by the.Kuantaoshan formation and under- 
lain disconformably by the Shuichangliu formation or brought 
into contact with it by faults. 


FURASU! SERIES III Ee ee ee Eocene 


Torun (K.) (1935). Explanatory Text of the Geological Map 
of Taiwan, Tosei Sheet. Government-General of Taiwan. 


The series is named after the village of Kurasu (24°11’ N, 
120°58’ E), Taichung-hsien. 

It includes two sandstone-slate formations: the lower one is 
the Usekiko formation (q.v.); and the upper, the Hakurei for- 
mation (q.v.) which is predominantly arenaceous. The thickness 
of the series has been reported to be as great as more than 4 200 
meters, an exaggeration caused by the repetition of beds due to 
strong disturbance being obviously involved. The series is in fault 
contact with younger stratigraphic units without showing -its 
normal stratigraphic relations with them. 

The series is considered as the equivalent of the Wulai group 
(q. v.) in central Taiwan. 


KURIN FORMATION .......... Upper Pliocene-Pleisiocene 


Icutkawa (Y.) (1930). Explanatory Text of the Geological Map 
of Taiwan, Tikuto Sheet. Government-General of Taiwan. 
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The Kurin formation is a member of the Hoppo group. At the 
type locality, Kunglin (24°47’ N, 121006” E), which the Japanese 
pronounce kurin, Hsinchu-hsien, the Kurin formation is uncon- 
formably overlain by the Pleistocene fluviatile sediments and 
conformably underlain by the Tikuto formation. It is composed 
of soft sandstone, conglomerate, and light bluish muddy-shale with 
well preserved mollusks and foraminifers. 

The Kurin formation is considered belonging to the Hsiang- 
shan facies of the Toukoshan formation and is equivalent to the 
uppermost part of the Chinshui sandstone. 


KUSSYAKU FORMATION ...............:..... Oligocene 


IcHIKAWA (Y.) (1930). Explanatory Text of the Geological 
Map of Taiwan, Toen Sheet. Government-General of Taiwan. 


The name is after Chuchih (24°55’ N, 121°32’ E), which the 
Japanese pronounce kussyaku, Taipei-hsien. 

The formation is represented by an intimate alternation of 
compact gray sandstone and black shale, each bed being gene- 
rally less than 10 centimeters thick, and by hard black shale 
intercalated with thin layers of compact sandstone in the lower 
part. 

It is conformably underlain by the Kizan formation, both 
being a part of the Wulai group, and is in fault contact with the 
Chingtan formation of the Miocene age. 

Except Schizaster sp., other fossils have not been reported 
from this formation. Its being considered as Oligocene in age is a 
consequence of the age determination of the greater stratigraphic 
unit into which it is grouped. 


See: SUITYORYU FORMATION. 


KUTINGKENG FORMATION .................... Pliocene 


Toru (K.) (1932). Report on the Geology of the Hsinhua Oil 
Field, Tainan (in Japanese). Government-General of Taiwan. 


The formation is named for its occurrence near the village 
of Kutingkeng (22°54’ N, 120°23’ E), Kaohsiung-hsien. 

The Kutingkeng formation is conformably overlain by the 
Chiting formation and underlain by the Mucha formation. The 
thickness of this formation is 2500 meters in the Hsinhua oil field 
and 1800 meters in the Chishan oil field. 

The Kutingkeng formation is supposed to be equivalent to the 
Yunshui formation (q. v.). In the Hsinhua oil field the Kutingkeng 
formation may correspond roughly to the upper part of the Chin- 
shui shale and the lowest part of the Toukoshan formation toge- 
ther with the whole Cholan formation. This name « Kutingkeng » 
is not used today. 
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KYUHUN SLATE FORMATION .................. Eocene 


Ocasawara (M.) (1933). Explanatory Text of the Geological 
Map of Taiwan, Dainano Sheet. Government-General of Taiwan. 


The name of the formation is after the Chiufeng-shan 
(24°37 N, 121°34’ E), which the Japanese pronounce kyuhun-zan, 
Ilan-hsien. 

This formation is composed of well-cleaved rocks of black 
slate and slaty sandstone and is more than 1000 meters in 
thickness. 

Lying conformably between the Yonryo sandstone formation 
below and the Kankei formation above, the Kyuhun slate for- 
mation forms the middle part of the Dakusui group which is equi- 
valent, in the valley of the lower Chosuichi, of the Wulai group. 

Fossils from this formation are Schizaster taiwanus Tokunaga 
and Cyclammina formosensis Yabe et Hanzawa. 


LANHSUs FORMATION. MRC. Biro ete a Oligocene 


Chang (L.S.) (1953). Geologic Map of Taiwan. Geological 
Survey of Taiwan. 


The name is called after the island Lanhsu (Botel Tobago) 
(22°03’ N, 121930’ E) off the eastern coast of the main island of 
Taiwan. 

The formation consists almost exclusively of volcanic rocks, 
the chief types being augite and hornblende andesites, largely 
forming the basal part of the formation, and massive or stratified 
agglomerates composed of fragments mainly of andesites and some 
of ophiolites. There exist also interbedded thin layers of lime- 
stone and tuff. 

From the limestone have been found fossils of Spiroclypeus 
leupoldi Van der Vlerk, S. wolfgangi Van der Vlerk, Lepido- 
cyclina (Eulepidina ?) sp., L. (Nephrolepidina) brouweri Rutten, 
Acervulina inhaerens Schultze var. plana Carter, Gypsina glo- 
bulus Reuss, and Archaeolithothamnium pseudo-nummuliticum 
Ishizima. The fauna indicates that the Lanhsu formation is of 
the Aquitanian age. 

No stratigraphic units that could be correlated with the 
Lanhsu formation have been discovered from other parts of the 
region up to the present. 


BAOMAN SANDSTONE Zor ns sation eee ES Miocene 


Anpo (S.) (1930). On the geology of the Byoritsu oil field of 
Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 37, Supplement 
to No. 447. 


This formation is composed dominantly of interbeds of sand- 
stone and shale. It attains a thickness of 800 meters. The Laoman 
sandstone is conformably overlain by the White sandstone for- 
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mation and underlain by the Talu shale. The type locality is 
Laoman (24°28’ N, 120°51’ E), Miaoli-hsien. It is equivalent to 
the Upper alternation of sandstone and shale of the Chuhuang- 
keng formation of K. Torn and K. Yosma. 


LATERITIC TERRACE DEPOSIT .............. ‘Pleistocene 


Rın (T.) (1935). Stratigraphical studies on the younger Ter- 
tiary and Pleistocene formations of the Toyohara district, Taityu 
prefecture, Taiwan. Mem. Fac. Sci. & Agr., Taihoku Imp. Univ., 
vol. 13, No. 3. 


The Lateritic deposit consists of gravel beds about 30 meters 
thick, with a thin lateritic soil layer on top. The term is synony- 
mous with the Tableland gravel (including the Tensiko, Tyureki, 
and Toen formations). 


eee s COESERE ESS ..: cere oils Crk ae. ME : Middle Pleisiocene 


Lin (C.C.) (1951). Geohistorical study of the Hualien dis- 
trict, Taiwan. Formosan Science, vol. 5, Nos. 3-4. 


The L.H. series was proposed by C.C. Lin for the lateritic 
soil in the Milun tableland of Hualien, eastern Taiwan. « L.H. » 
which means <lateritic hills», is taken from «L.H. Plane» of 
Y. Tomita, who suggested that name in discussing the geomorphic 
features of Taiwan. 

The type locality of the L.H. series is the Milun tableland 
(24°00 N, 121938’ E). The thickness of the lateritic soil, though 
not mentioned in LIn’s paper, is known to be several meters. The 
L. H. series is overlain unconformably by the Milun series and 
also underlain by the Suilien series. The lateritic soil is generally 
brick red in color. The L. H. series occurring in the Milun table- 
land is Middle Pleistocene in age. The name L.H. series is re- 
stricted. in use to the Hualien area. 


PIGET PRIOR IED TION wina ia smiles Miocene 


Hsu (T.L.) (1956). Geology of the Coastal Range, Eastern 
Taiwan. Bull. Geol. Surv. Taiwan, No. 8. 


The term Lichi formation was proposed by T.L. Hsu to re- 
present the clayey or shaly rocks in the southwestern part of 
the Coastal Range near Taitung. This formation includes the 
shaly rocks of the Uehara formation and the Raikoka formation 
which were proposed by Oo in 1939. Hsu’s opinion is that the 
Uehara formation and the Raikoka formation are two different 
formation names but denote the same type of rocks of the same 
stratigraphic horizon. For representing both the Uehara formation 
and Raikoka formation, the name Lichi formation is given. The 
limestone near Tungho, as it has been grouped into the Uehara 
formation of Oor, is not included in the Lichi formation. 

The type locality of the Lichi formation is near the village 
Lichi (22°50’ N, 121°08’ E) about two kilometers northwest of 
Taitung. The thickness of the Lichi formation is 1650 meters 
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around Lichi. It lies conformably upon the Pinanshan formation 
and is overlain conformably by the Chimei formation. 

The Lichi formation is composed mainly of clayey rocks of 
poor stratification, containing various kinds of rock fragments, 
varying in size from small pebbles to large blocks. These rock 
fragments are known to be of hard grayish sandstone, gabbro, 
serpentine, and slate. 

The distribution of the Lichi formation is restricted to the 
southwestern part of the Coastal Range. This formation extends 
northward to Yuli on the western slope of the Coastal Range. 

The Lichi formation is of the Miocene age and probably 
equivalent to the Takangkou formation, which is distributed in 
places different from those of the Lichi formation in the Coastal 
Range. Fossils in the Lichi formation are quite similar to those 
in the Takangkou formation, but the lithologic characters between 
these two formations are apparently different. 

Foraminiferal fossils collected from the Lichi formation are 
given as follows: Ammodiscus sp., Amphistegina radiata (Fichtel 
& Moll) (?), Bulimina affinis d’Orbigny, Calcarina variculata 
(Howchin and Parr), Cyclammina incisa (Stache), C. tani Ishizaki, 
Elphidium craticulatum (Fichtel and Moll), Globigerinoides con- 
globata (Brady), Globorotalia tumidai (Brady), Operculina sp., 
Orbulina universa d’Orbigny, Pyrgo murrhina (Schwager), Quin- 
queloculina akeriana d’Orbigny, Robulus sp., Sphaeroidinella 
dehiscens (Parker and Jones), Streblus indopacificus (Thalmann), 
and S. schroeterianus (Parker and Jones). 


LINGKOU CONGLOMERATE ................. Pleistocene 


Yoshida (K.) (1932). Report on the Geology of the Oil Field 
of Southwestern Chishan, Kaohsiung (in Japanese). Government- 
General of Taiwan. 


The Lingkou conglomerate is named for its occurrence near 
Lingkou (22°48’ N, 120°28’ E), Kaohsiung-hsien. 

At the type locality the Lingkou conglomerate is 300 meters 
thick. Being unconformably overlain by the Terrace deposit and 
underlain by the Takangshan limestone and other rocks, this 
conglomerate is considered to be Pleistocene in age and correlated 
to the Tensiko formation. 

The Lingkou conglomerate consists dominantly of hard sand- 
stone cobbles and subordinate white to greyish green quartzite 
pebbles, occasionally intercalated with sandstone layers. The 
average size of the cobbles is 5-10 cm in diameter, but the largest 
is up to 30 cm. 


LINKOUMBED Li cot Gar eee eee Pleistocene 


Tan (K.) (1939). Geological consideration on the Taihoku basin 
(in Japanese). Jubilee Publication in Commemoration of Profesor 
H. Yabe’s Sixtieth Birthday, vol. 1. 

The term Linkou bed was proposed for the thick conglo- 
merate met in the bore holes drilled in the Taipei basin. It is 
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EP from the village of Linkou (25°05’ N, 121022’ E), Taipei- 
ien. 

The Linkou bed is built up of gravels with occasional inter- 
calations of sand and clay and attains a thickness of more than 
70 meters in some borings. It is considered to be a part of the 
so-called Tableland gravel, which is depressed by faulting. 

It is overlain by the Sungshan bed, which is of lacustrine 
origin. It is equivalent to the Tensiko formation, except that the 
lateritic earth on the top of the latter is excluded from the Linkou 
bed and included into the overlying Sungshan bed. 


DR FORMATION en. de sus on oi Mesozoic (?) 


YEN (T. P.), SHENG (C. C.), Keng (W. P.), Yang (Y.T.) (1956). 
Some problems on the Mesozoic formation of Taiwan. Bull. Geol. 
Surv. Taiwan, No. 8. 


The name is after the village of Litao (23°11’ N, 121°01’ E), 
Taitung-hsien, and was proposed to represent a group of rocks 
which has been differentiated from the Eocene Suo group on 
account of its being possibly Mesozoic in age. 

Underlain by the Paleozoic sericite-graphite schist and pro- 
bably in fault contact with the Eocene slate on the top, this for- 
mation consists of very massive sandstone, with slate or phyllite 
in the lower part and slate, partly phyllite, in the upper. 

According to present knowledge of the formation, its distri- 
bution is limited to a rather small area on the eastern flank of 
the middle part of the Central Range. 


LIUCHUNGCHI FORMATION ................:... Pliocene 


Sracu (L. W.) (1956). Stratigraphic subdivision and correlation 
of the upper Cenozoic sequence in the foothills region east of 
Chiayi and Hsinying. The Symposium on Petroleum Geology of 
Taiwan, CPC. 


The name for the Liuchungchi formation is taken from the 
village Liuchungchi (23°19’ N, 120°28’ E) on the Liuchungchi 
stream, Chiayi-hsien. 

The Liuchungchi formation consists dominantly of sandy 
shales and muddy fine-grained sandstones. In the type section, 
the lower part of the Liuchungchi formation consists of 50 meters 
of fine- to medium-grained sandstone, somewhat muddy in part, 
which rests apparently conformably on the shales of the upper 
part of the upper member of the Yunshuichi formation. Above 
the basal sand are 175 meters of sandy shale, 240 meters of 
generally fine-grained sandstones with a few thin beds of sandy 
shale, 260 meters of sandy shale, and 35 meters of muddy sand- 
stone at the top. At the top of the muddy sandstone is an uneven 
surface, representing a disconformity, upon which rests the basal 
conglomerate sandstone of the overlying Kanhsialiao formation. 

The assemblages of foraminifers in the Liuchungchi formation 
are similar to those found elsewhere in the Cholan formation of 
northern Taiwan. The age of this formation is Pliocene. 
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LIUKUEI CONGLOMERATE .......... Pliocene-Pleistocene 


Toru (K.) (1933). Report on the Geology of the Chishan Oil 
Field, Kaohsiung (in Japanese). Government-General of Taiwan. 


The term Liukuei conglomerate was proposed for the con- 
glomerate developed in the vicinities of Liukuei (23°00’ N, 
120°38’ E) in Kaohsiung-hsien. The Liukuei conglomerate was 
originally considered to be the upper part of the Mucha formation 
and is now correlated to the Huoyenshan facies of the Toukoshan 
formation. 

The Liukuei conglomerate is distributed in an area bounded 
by two faults, extending nearly in a north-south direction from 
the north of Liukuei to the village of Hsinliao in the east of the 
town of Chishan. It is composed of grey or yellow brown soft 
sandstone intercalated with mudstone bands and thin conglo- 
merate layers in the lower part, and of a thick conglomerate with 
occasional sandstone interbeds in the upper part. Large pieces of 
carbonized drift wood are often found here and there throughout 
the formation. Its thickness is about 1000 meters. 


LOWER COAL-BEARING BEDS ................. Miocene 


Tan (K.) (1929). On the stratigraphy of the Shantzechiao 
district, Taiwan (in Japanese). Trans. Nat. Hist. Soc. Formosa, 
vol. 19, No. 105. 


The term Lower coal-bearing beds was proposed by K. Tan 
as an equivalent of the Lower coal-bearing formation in the 
Shantzechiao area of Taipei. Tan divided the formation into two 
divisions : the upper coal-bearing alternating sandstone and shale 
beds of 300 meters thick, and the lower white sandstone and platy 
sandstone beds of 350 meters thick. The basal part of the lower 
sandstone member may include the upper part of the underlying 
Seitan (Wuchihshan) formation in the area. 


See: LOWER COAL-BEARING FORMATION. 


LOWER COAL-BEARING FORMATION .......... Miocene 


IcurKawa (Y.) (1929). The stratigraphy of the coal fields of 
Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 36, N° 429. 


The term Lower coal-bearing formation was proposed by 
Y. IcHIKAwA and the formation was described by him (1930) in 
more detail in the Explanatory Texts of the « Toen» and « Tai- 
hoku » Sheets of the Geological Map of Taiwan. 

The thickness of the Lower coal-bearing formation is 
450 meters. It is conformably overlain by the Kungkuan tuff or 
sometimes directly by the Taliao formation and is underlain by 
the Wuchihshan formation (Seitan formation). The distribution 
of the Lower coal-bearing formation is restricted to the north- 
western part of Taiwan. It is well-developed in the Chilung area 
and extends southwards through large parts of Taipei-hsien to 
the northern part of Taoyuan-hsien. The Shangtao coal-bearing 
formation in Miaoli-hsien is supposed to be correlated with the 
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Lower coal-bearing formation, but more conclusive evidence is 
required to support this correlation. 

The Lower coal-bearing formation consists chiefly of coarse- 
to medium-grained white sandstone and alternating beds of dark 
gray sandstone and shale. Two to three coal seams, each about 
30 to 40 centimeters thick, are intercalated in the upper part. 
A few basaltic flows and tuffaceous rocks are found near Heng- 
lululiao and Taliao in Taipei-hsien. Limestone lenses containing 
the following fossils are also found in the former place: Mio- 
gypsinoides formosensis Yabe et Hanzawa, Miogypsina sp., Lepi- 
docyclina (Nephrolepidina) sp., Lithophyllum sp. 

The corresponding terms for this formation include: the 
Mushan coal formation, the Mushan formation, and the Lower 
coal-bearing beds. 


LOWER COAL BEDS (or SERIES) .............. Oligocene 


Juan (V.C.) (1954). Physiography and Geology of Taiwan. 
China Culture Publishing Foundation. 


The Lower coal beds of Juan are underlain by the Chingtan 
beds and overlain by the Kungkuan tuff beds. They correspond 
to the Lower coal-bearing formation of IcHIKAWA. IcHIKAWA 
regarded the Lower coal-bearing formation as the upper part of 
the Sinten group of the lower Miocene. Convinced that there 
might be a partial unconformity between the Lower coal beds 
and the Kungkuan tuff beds above them, Juan is of the opinion 
that the Lower coal beds should be Oligocene in age instead of 
being lower Miocene as generally considered. 


See: LOWER COAL-BEARING FORMATION. 


LOWER MARINE FOSSIL BEDS ................ Miocene 


Tan (K.) (1929). On the stratigraphy of the Shantzechiao dis- 
trict, Taiwan (in Japanese). Trans. Nat. Hist. Soc. Formosa, 
vol. 19, No. 105. 

The term Lower marine fossil beds was proposed by K. Tan 
in the Shantzechiao coal field, and is equivalent to the Kungkuan 
tuff and Taliao formation proposed by Y. IcurKawa in northern 
Taiwan. Later, TAN suggested another term « Kokan-Tairyo for- 
mation » (q. v.) for this same formation. 

See: KOKAN TUFF, TAIRYO FORMATION, and KOKAN-TAIRYO 

FORMATION. 


POWER SIAL Ew SERIES) Leone car Eocene-Oligocene 


Icumawa (Y.) (1926). Explanatory Statement of the Map of 
Geology and Mineral Resources of Taiwan (in Japanese). 
Government-General of Taiwan. 


_ This is a term proposed to represent the lower part of a 
series of metasediments cropping out generally along the crest 
line of the Central Range. This series was regarded as pre- 
Tertiary in age by the author when he first used the name, and 
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(Lower slate series, continued) 


has been known as partly Eocene and partly Oligocene through 
later sudies. 

The name has been replaced by a much more generally used 
term, the Suao group (q. v.). 


LOWEST. COALUMEASURES omer ena Oligocene 


Tan (K.) (1944). On the formations of the Urai series with 
special reference to the contemporaneity of the Yonryo sand- 
stone formation and the Hsinkao formation (in Japanese). Trans. 
Not. Hist. Soc. Formosa, vol. 34, N°s 246, 247, 248, 250. 


See: AOTI FORMATION with which it is synonymous. 


MAANRYO FORMATION ....................... Miocene 


Toru (K.) (1935). Explanatory Text of the Geological Map 
of Taiwan, Tosei Sheet. Government-General of Taiwan. 


The name of the formation is derived from Maanliao 
(24° 10’ N, 120°50’ E), which the Japanese romanize as Maanryo, 
Taichung-hsien. The Maanryo formation is the uppermost divi- 
sion of the Idumoyama group. It has a thickness of 1200 meters 
and is in fault contact with the Toyohara series and the other 
formations of the Idumoyama group. 

The Maanryo formation is composed mainly of sandstone and 
intercalated, with sandstone and shale in alternation. It is corre- 
lated with the Sankyo group and the upper divisions of the 
Kiirun group in northern Taiwan. Operculina ammonoides (Gro- 
novius), Rotalia schroeteriana (Parker et Jones) and some mol- 
lusks are reported therefrom. 


MABUTOKU FORMATION .............. Miocene-Pliocene 


IsHizakI (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N°s 220-226. 
See: MAWUTU FORMATION. 


Mawutu is pronounced as mabutoku by the Japanese. 


MAIHUKUHEI GROUP ................... Upper Miocene 


Tor (K.) (1935). Explanatory Text of the Geological Map 
of Taiwan, Tosei Sheet. Government-General of Taiwan. 


The Maihukuhei group is named for its occurrence near the 
village of Maifuping (24°17’ N, 120°54’ E), which the Japanese 
pronounce maihukuhei, Tungshih, Taichung-hsien. 

Described as the lower part of the Toyohara series, the 
Maihukuhei group lies conformably below the Tosei group, the 
upper part of the Toyohara series, and above the Kokusei series. 
The Maihukuhei group is subdivided into two formations: the 
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upper Taikokusan formation and the lower Kuboyama formation. 
The detailed description of the Maihukuhei group is referred to 
these two formations. 


Meee Re PR LI MET Miocene 


Ho (C.S.) (1956). Miocene rocks of the Chutouchi oil-field, 
Tainan. Bull. Geol. Surv. Taiwan, N9 8. 


The Maopu shale is a mappable unit used in geologic map- 
ping of the eastern part of the Chutouchi oilfield in Tainan-hsien. 
It derives its name from the village Maopu (23°05’ N, 120°03’ E) 
in Nanhua, Tainan-hsien. The predominant lithology is dark 
gray shale with white siltstone bands or laminations. Thin inter- 
beds of fine-grained sandstone are occasionaly found in the lower 
part. This shale sequence has a thickness of 400 meters at the 
type locality. It is generally a combination of the dark shales of 
the Upper Ailiaochiao formation and of the lower Chotouchi for- 
mation if they are well-developed to be of mappable value. Fossils 
are rare in this shale. A few common fossils are: Operculina 
ammonoides, Eponides sp. and Rotalia sp. The Maopu shale is 
possibly correlated to the lower part of the Kueichulin formation 
in northern Taiwan. 


MAOSHAN LIMESTONE pute wie fee Vs 4202 à Pliocene 


Hsu (T.L.) (1956). Geology of the Coastal Range, Eastern 
Taiwan. Bull. Geol. Surv. Taiwan, No. 8. 

The Maoshan limestone was recognized as part of the Hinan- 
zan conglomerate formation by Z. Oo in 1939. Maoshan is an 
isolated hill near Taitung, which has no direct relation with the 
Hinanzan conglomerate formation. 

The type locality of the Maoshan limestone is at the hill 
Maoshan (22° 48’ N, 121°07’ E), about one kilometer north of 
Taitung. As the outcrop of the Maoshan limestone is a small hill 
in the alluvial area, the relation of the limestone with older rocks 
is obscure in the Taitung area. 

The Maoshan limestone was recognized as a part of the Hinan- 
100 meters, is grayish yellow in color, containing a considerable 
amount of impurities. 

Fossils in the Maoshan limestone are Amphistegina radiata, 
Cycloclypeus (?), Lepidocyclina (?), Lithothanmium sp., and 
bryozoans. 

The age of the Maoshan limestone, according to HaNzawa, 
is Pliocene and it may be correlated to that of the Miaoli forma- 
tion of western Taiwan. 


MARIBURU FORMATION une mt ip lenis fore Eocene 
Usami (M.), Matumorto (T.) (1940). Geological Map of Taiwan, 
Daibuzan Sheet. Government-General of Taiwan. 
The name of this formation is after the village of Mariburu 
(2237 N, 120°55’ E), Taitung-hsien. The formation is built 


(Mariburu formation, continued) 


mainly of dark gray schistose sandstone and sometimes inter- 
calated with thin layers of black slate. This formation underlies 
conformably a series of quartzite and slate known as the Riki- 
riki and Kunanau formations, together with which it constitutes 
the Tyosyu group of Eocene age. The distribution of this forma- 
tion and the usage of its name are limited in the southern part 
of the Central Range between Pingtung-hsien and Taitung-hsien. 


MATUYAMA BED mease ee har 4... Pleistocene-Recent 


Ishizaki (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 


See: SUNGSHAN FORMATION. 


Sungshan is pronounced as matuyama by the Japanese. 


MAWUTU FORMATION ................ Miocene-Pliocene 


IsH1zaK1 (K.) (1939). On the stratigraphical relations of the 
basaltic igneous rocks in the neighbourhood of Mabutoku, Sin- 
tiku prefecture (in Japanese). Taiwan Tigaku Kizi, vol. 10, NO 2. 


The locality after which the formation is named is Mawutu 
(24° 46’ N, 121° 13’ E), Hsinchu-hsien. 

The Mawutu formation is bounded by a fault on the top and 
is underlain by the Taiho formation, its thickness being 900 meters. 
It consists predominantly of brownish medium-grained sandstones 
with carbonaceous material and interbeds of dark shales. Repre- 
senting a local stratigraphic unit by grouping up of the Intosi 
formation, the Chinshui shale formation, and a part of the Niki 
formation, the name is applicable only in the northwestern part 
of Hsinchu-hsien. 

From this formation, Rotalia papillosa Brady and some frag- 
mental mollusks have been reported. 


MIAO) BEDS Wi Woke AWA Pliocene-Pleistocene 


OrnovyE (Y.) et al. (1928). Preliminary Report on the Oil 
Fields of Taiwan (in Japanese). Japanese Navy. 


The type locality of the Miaoli beds is the town of Miaoli 
(24° 32’ N, 120° 51’ E). 

The Miaoli beds lie conformably below the Syokkosan beds 
and above the Upper Alishan beds. The upper part is composed 
of sandstone alone or alternation of sandstone and shale, and the 
lower part, of shale and sandstone in alternation. Its thickness 
ranges from 2000 to 3000 meters. 

The others names for these beds include: Miaoli series, 
Miaoli formation and Miaoli group. The Miaoli beds are equiva- 
lent to all of the Chinshui shale, Cholan formation, and the lower 
part of the Toukoshan formation. 
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IMTAOLI FORMATION Ia Pliocene-Pleistocene 


Icurkawa (Y.) (1926). Explanatory Statement of the Map of 
Geology and Mineral Resources of Taiwan. Government-General 
of Taiwan. 


It is synonymous with the Miaoli series (q. v.). . 


MAO GROUP A0 anse IA Pliocene-Pleisiocene 


i Anpo (S.) (1930). On the geology of the Byoritsu oil field of 
Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 37, supple- 
ment to No. 447. 


The Miaoli group is synonymous with the Miaoli beds. It 
includes the Chinshui shale in the lower part and unnamed alter- 
nating beds of sandstone, shale and conglomerate in the upper 
part. The upper part of the Miaoli group is equivalent to the 
Cholan formation and the lower part of the Toukoshan formation. 

See: CHINSHUI SHALE, CHOLAN FORMATION, and TOUKOSHAN 

FORMATION. 


IROLT SERIES 00 DR ne. Pliocene-Pleistocene 


Decucut (Y.) (1910). Explanatory Statement of Geology and 
Mineral Resources of Taiwan (in Japanese). Government-General 
of Taiwan. 


The Miaoli series is defined as a transitional formation bet- 
ween the Tertiary and Quaternary. It is composed predominantly 
of soft sandstone and subordinate shale interbeds. It was originally 
applied to the rocks now known as the equivalents of the upper 
part of the Miaoli beds. According to DEGUCHL, it is not only deve- 
loped in the vicinities of the town of Miaoli (24°32’ N, 120°51’ E), 
but also crops out from the foot of the Kuanyinshan in Taipei- 
hsien, from beneath the coralline limestone in the plateau west of 
Hengchun, in the vicinities of Chialulan north of the town of Tai- 
tung, and from beneath the basalt flows on the Penghu islands. 

Later this name was applied to the Pliocene-Pleistocene rocks 
of Taiwan by various authors with more precise definitions. 

See: MIAOL! BEDS, MIAOLI FORMATION, and MIAOLI GROUP. 


MIDDLE COAL-BEARING FORMATION .......... Miocene 


Icumawa (Y.) (1929). The stratigraphy of the coal fields of 
Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 36, No. 429. 


The Middle coal-bearing formation was proposed by Y. Icxi- 
Kawa and described more in detail by him in the Toen, Taihoku, 
and Sinten Sheets of the Geological Map of Taiwan and the Expla- 
natory Texts. 

The Middle coal-bearing formation is distributed chiefly in 
northern Taiwan. It has its best development along the coastal 
area of Chilung and Juifang in Taipei-hsien, and extends south- 
ward to the districts of Taoyuan, Hsinchu and Miaoli. 


(Middle coal-bearing formation, continued) 


The Middle coal-bearing formation is conformably overlain 
by the Tsouho formation and underlain by the Taliao formation. 
Its thickness ranges from 300 to 450 meters. 

The Middle coal-bearing formation is composed mainly of 
alternating beds of sandstone, sandy shale, and shale. Sandstone 
is prominent in the lower part, in gray, bluish gray, or whitish 
gray color and fine- to medium-grained. The shale is dark gray 
and rich in carbonaceous matter. This formation yields incom- 
plete plant remains of Ficus, Cinnamomum and others, and also 
some brackish mollusks. Seven intercalated coal seams are found 
at Szechiaoting in Taipei-hsien, one main seam being one meter 
or so thick. The coal seams diminish to four south of Szechiaoting 
and to two further southwards. 

The corresponding terms for this formation include: the 
Shihti coal formation, the Upper coal-bearing beds, the Shihti 
formation, and the Shihpi coal-bearing formation. 


MIDDLE COAL BEDS (or SERIES) ............... Miocene 


Juan (V.C.) (1954). Physiography and Geology of Taiwan. 
China Culture Publishing Foundation. 


The Middle coal beds are a part of the Haishan formation 
of Miocene age according to Juan. They are underlain by the 
Kungkuan tuff beds and overlain by the Upper coal beds. The 
Middle coal beds thus defined contain a part of the Upper marine 
fossil beds of Tan. 


See: MIDDLE COAL-BEARING FORMATION. 


MILUN CONGLOMERATE ...................... Pliocene 


Hsu (T.L.) (1956). Geology of the Coastal Range, Eastern 
Taiwan. Bull. Geol. Surv. Taiwan, No. 8. 

The type locality is Milun (24° 00’ N, 121°38’ E), a small vil- 
lage about two kilometers north of Hualien city. The Milun 
conglomerate has been disturbed by tectonic movement, and the 
strata incline about 30 degrees to the southeast. As the conglo- 
merate does not crop out completely, the total thickness of the 
Milun conglomerate and the older rock lying beneath it are not 
known. 

The Milun conglomerate is composed of cobbles and pebbles 
of schists and crystalline limestone, which were derived from the 
metamorphic terrains nearby. Pieces of semi-carbonized drift- 
wood have been found in the formation. Besides the conglome- 
rate, a little amount of sandstone and sandy shale occurs along 
the river near Milunshan. 

The Milun conglomerate crops out mainly in the north of 
Hualien. The conglomerate of the Sopa terrace near Shuisui in 
the middle of the Longitudinal Valley in eastern Taiwan may 
be equivalent to the Milun conglomerate. The conglomerate in 
Shuisui is also moderately disturbed and carries driftwood. 
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The age of the Milun conglomerate is Pliocene. 
The Milun conglomerate is also known as the Beiron conglo- 
merate formation (q. v.). 


PICOUN SERIES AA Upper Pleistocene 


Lin (C.C.) (1951). Geohistorical study of the Hualien district, 
Taiwan. Formosan Science, vol. 5, Nos. 3-4. 


The term Milun series was proposed by C.C. Lin in 1951 to 
describe the loose sand and gravel deposits of Milun near Hualien 
city. 

The type locality is Milun (24200 N, 121° 383’ E), a small 
village about two kilometers north of Hualien city. The total 
thickness of the Milun series has not been mentioned by the 
author who proposed the name. 

The Milun series is divided into four parts. Beginning from 
the top, they are : the dark-brown gravel-bearing sand-clay beds, 
the Milun granule beds, the Amphistegina sand beds, and the 
Milun raised coral reef and basal cobble beds. 

The Milun series crops out along the coast north of Hualien, 
lying unconformably upon the L. H. series and is overlain uncon- 
formably by the Hualien series. The age of the Milun series is 
Upper Pleistocene. A great number of recent or subrecent species 
of mollusks, corals, and foraminifers have been collected from the 
raised coral reef. 


MOLERO ZANT T EORMATION i cin s sin eg se pls se sua cu à Eocene 


Usamı (M.) (1936). Explanatory Text of the Geological Map 
of Taiwan, Giran Sheet. Government-General of Taiwan. 


The formation takes its name from the peak Mokkozan 
(24° 44’ N, 121° 31 E), Taipei-hsien. 

It is composed mainly of dark compact sandy and slaty shale, 
the upper part being characterized by the alternation of black 
hard shale and dark fine-grained sandstone and carrying Schi- 
zaster taiwanus Tokunaga. Its thickness is about 600 meters. 

The Mokkozan formation is the lowest of the five formations 
constituting the Gaogan group, which is the upper division of the 
Urai series in northern Taiwan. 


MOKUSAKU FORMATION ........... Miocene-Pleistocene 


Ishuzaki (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 


See: MUCHA FORMATION. 
Mucha is pronounced as mokusaku by the Japanese. 


MOKUSAN COAL MEASURES .................. Miocene 


Chang (L.S.) (1953). Tertiary Cyclammina from Taiwan and 
their stratigraphic significance. Bull. Geol. Surv. Taiwan, No. 4. 


(Mokusan coal measures, continued) 


L.S. Chang proposed the term Mokusan coal measures to 
replace the term Lower coal-bearing formation, Mokusan being 
the romanized Japanese for the geographic name, Mushan. 


See: MUSHAN FORMATION. 


MUCHA FORMATION ................ Miocene-Pleistocene 


Toru (K.) (1932). Report on the Geology of the Hsinhua Oil 
Field, Tainan (in Japanese). Government-General of Taiwan. 


The formation is named for its occurrence near the village 
Mucha (22° 58’ N, 120° 27’ E), Kaohsiung-hsien. The thickness of 
this formation is above 3000 meters in the Hsinhua oil field and 
more than 4300 meters in the Chishan oil field because that for- 
mation includes a conglomerate 1000 meters thick. 

In the Hsinhua oil field, the Mucha formation is divided into 
two parts: the alternation beds of sandstone and shale in the 
lower and the black shale bed in the upper. In the Chishan 
oil field, the Mucha formation consists of four parts. They are, 
in ascending order, the black shale bed, the sandstone bed, the 
alternation of sandstone and shale, and the Liukuei conglomerate. 

The Mucha formation is often correlated to the Kuantzeling 
formation, but the equivalence between the two is not precise. 
The Mucha formation of the Hsinhua oil field corresponds to a 
series of strata ranging from the upper part of the Nankang 
sandstone, the Shihti formation, and the Kueichulin formation of 
Miocene age up to the Chinshui shale of Pliocene age. The Mucha 
formation of the Chishan oil field corresponds to the upper part 
of the Upper coal-bearing formation and the Kueichulin, Chin- 
shui and Toukoshan formations. 


MUSHAN COAL FORMATION ................... Miocene 
Wang (Y.) (1953). Geology of the Chinkuashih and Chiufen 
districts, Taipei-hsien, Taiwan. Acta Geologica Taiwanica, No. 5. 


See: MUSHAN FORMATION and LOWER COAL BEARING-FOR- 
MATION with which it is synonymous. 


MUSHAN FORMATION wi vv a ete MMS ree Miocene 


Yen (T.P.), Chen (P. Y.) (1953). Explanatory Texts of the 
Geologic Map of Taiwan. Taipei, Tatunshan and Juifang Sheets. 
Geol. Surv. Taiwan. 


The term Mushan formation was proposed to replace the 
term Lower coal-bearing formation to which no geographic name 
had been given. The locality after which the formation is named 
is at 25°09’ N, 121° 43’ E. 


See: LOWER COAL-BEARING FORMATION. 


| 
| 
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NAISAKU: GROUPES, Dee, oes Pliocene-Pleistocene 


; Gan (S.) (1940). Geology of the Sankyo district, Kaizan-gun, 
Soca prefecture (in Japanese). Taiwan Tigaku Kizi, vol. 11, 
os. 3-4. 


The Naisaku group is named for its occurrence near the vil- 
lage of Neicha (24°52’ N, 121°17’ E), which the Japanese pro- 
nounce naisaku, of Taoyuan-hsien. 

At the type locality, the Naisaku group is composed mainly 
of sandstone with accompanying bluish shale. The sand grains 
become coarser from north to south. It is overlain unconformably 
by Pleistocene sediments and underlain conformably by the 
Taikei group. It is not subdivided, despite being called a group. 

The Naisaku group is developed in the northern part of 
Taoyuan-hsien and southern part of Taipei-hsien, only within 
which the stratigraphic name is applied. 

In certain places this group contains a small amount of frag- 
ments of drift wood. Only teeth of rhinoceros and other mamma- 
lian skeletons were discovered. This group is correlated to the 
Hsiangshan facies of the Toukoshan formation. 


NANCHUAN COAL FORMATION ................ Miocene 


Wane (Y.) (1953). Geology of the Chinkuashih and Chiufen 
districts, Taipei-hsien, Taiwan. Acta Geologica Taiwanica, No. 5. 


It is synonymous with the Nanchuang coal-bearing formation 
or the Upper coal-bearing formation (q. v.). The locality name 
« Nanchuan » should be spelled as « Nanchuang ». 


NANCHUANG COAL-BEARING FORMATION .... Miocene 


Ho (C.S.), Tsan (S.F.), Pan (C.W.), Yang (Y.T.) (1954). Geo- 
logy of the Nanchuang coal field, Miaoli, Taiwan. Bull. Geol. 
Surv. Taiwan, No. 6. 

The Nanchuang coal-bearing formation is named after the 
town of Nanchuang (24°36’ N, 121°01’ E) in Chunan, Miaoli- 
hsien. 

The Nanchuang coal-bearing formation is proposed to replace 
the term Upper coal-bearing formation which does not carry 
a geographic name. It is overlain by the Kueichulin formation 
and underlain by the Talungshan formation. Its thickness is 
700 meters. 

The Nanchuang coal-bearing formation is overlain by the 
Kueichulin formation and underlain by the Talungshan formation. 
Its thickness is 700 meters. 

At the type locality, the formation is divided into three 
members: the lower, Kanyuan; the middle, Fanposhih, and the 
upper, Funan sandstone members. 

See: UPPER COAL-BEARING FORMATION. 


3 Taiwan 
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NANCHUANG GROUP .......................... Miocene 
Lin (C.C.) (1954). Geology of Taiwan (in Chinese). In Taiwan 
Hsin-chih. China Culture Publishing Foundation. 
The term Nanchuang group was proposed by C.C. Lin to 
include the Upper coal-bearing formation and the Kueichulin 
formation. 


NANKANG FORMATION ....................... Miocene 

Lin (C.C.) (1951). Some problems on the oil fields of Hsinchu 
and Miaoli (in Chinese). Formosan Mining Industry, vol. 3, 
Nos. 3-4. 

C.C. Lin used the term Nankang formation as a substitute 
for the term Nanko sandstone (q. v.), « Nankang» being the 
romanized Chinese for the two characters which the Japanese 
pronounce nanko. 

Defined another way, the term Nankang formation has also 
been used by C.S. Ho in 1955 to include the Nankang sandstone 
and the Tsouho formation or as a synonym of the Upper marine 
fossil formation. 


NANKANG GROUPES ana Miocene 
Lin (C.C.) (1954). Geology of Taiwan (in Chinese). In Taiwan 
Hsin-Chih. China Culture Publishing Foundation. 


The term Nankang group was used to include the Nankang 
formation, the Tsouho formation and the Middle coal-bearing for- 
mation. 


NANKANG SANDSTONE ........................ Miocene 
Ho (C.S.) et al. (1956). Geology and coal deposits of the Chi- 
chitashan area, Nantou. Bull. Geol. Surv. Taiwan, No. 9. 
See: NANKO SANDSTONE. 


Nankang is the romanized Chinese of the two characters 
which the Japanese pronounce nanko. 


NANKANG-TSOUHO FORMATION .............. Miocene 
Wane (Y.) (1953). Geology of the Chinkuashih and Chiufen 
districts, Taipei-hsien, Taiwan. Acta Geologica Taiwanica, N° 5. 
See Nanko-Sogo Formation with which this term is syno- 
nymous, « Kankang-Tsouho » being the romanized Chinese for 
the four characters which the Japanese pronounce nanko-sogo. 


NANKO SANDSTONE .......................... Miocene 
Icutkawa (Y.) (1930). Explanatory Text of the Geological 
Map of Taiwan, Taihoku Sheet. Government-General of Taiwan. 


The Nanko sandstone was named for its occurrence on the 
Nankangshan (25°03’ N, 121°36’ E) southwest of Nankang, which 
the Japanese pronounce nanko, Taipei-hsien. It is the uppermost 
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division of the Kiirun group in the Taihoku series, overlain by 
the Upper coal-bearing formation of the Sankyo group and under- 
lain by the Tsouho formation. The Nanko sandstone is widely 
distributed in northern and central Taiwan, north from the coast 
through Taipei, Taoyuan, Hsinchu, Miaoli, Taichung to Nantou. 

The Nanko sandstone is sometimes divided into three mem- 
bers, The Talu shale is considered as the middle member. C. C. Lin 
called the upper member the Pachiaotungshan sandstone and the 
lower member the Kantzechi sandstone. 

The Nanko sandstone is composed dominantly of massive and 
thick-bedded sandstone, which is usually of graywacke or sub- 
graywacke composition, with subordinate shale interbeds. The 
sandstone is gray or light bluish gray, fine- to medium-grained, 
and partly calcareous. It is very hard and usually cliff-forming. 
Shale interbeds are more abundant as the formation extends 
southward. The common thickness of the Nanko sandstone is 
450 meters. It corresponds to the upper division of the Upper 
marine fossil beds named by K. Tan (1939). 

The Talu shale is exceedingly foraminiferous (for details 
see: Talu shale). The following fossils are commonly found 
from the uppermost member: Clypeaster viresens Doderlein, 
Astriclypeus integer Yoshiwara, Moiropsis depressa Hayasaka, 
Echinolampas jackemonti d’Archiac and Haime, Breynia carinata 
d’Archiac and Haime, Moira obesa Nishiyama, Amusiopecten ya- 
bei Nomura, Operculina ammonoides (Gronovius), Rotalia yabei 
(Ishizaki), Rotalia subtrispinosa (Ishizaki). Those from the lowest 
member are: Pholadomya turunagi Tan, Cyclammina incisa 
(Stach), C. tani Ishizaki, Gaudryina kokuseiensis Ishizaki, Epo- 
nides praecinctus (Karrer). 


NANKO-SOGO FORMATION .................... Miocene 


Tan (K.) (1938). Geological Report on the Shantzechiao Oil 
Field, Taipei (in Japanese). Government-General of Taiwan. 


For the reason that the nomenclature of the « Upper marine 
fossil beds », was not consistent with the standard used in the 
publications of the then Government-General of Taiwan, K. Tan 
suggested the Nanko-Sogo formation in 1938 to substitute for it. 

This formation is generally correlated with the Nanko sand- 
stone and the Sogo formation proposed by Y. IcHIKAWA in the geo- 
logical sheet maps of Taiwan. It is composed of an alternation 
of dark gray, compact sandstone and gray shale. The thickness is 
600 meters in the Shantzechiao area. Two fossil zones were reco- 
gnized by TaN: an upper Ostrea-Operculinella venosa zone and 
a lower Operculina bartschi zone. 

See: NANKO SANDSTONE, SOGO FORMATION, and UPPER MA- 

RINE FOSSIL BEDS. 


NANSHO COAL MEASURES .................... Miocene 


Chang (L. S.) (1953). Tertiary Cyclammina from Taiwan and 
their stratigraphic significance. Bull. Geol. Surv. Taiwan, No. 4. 
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(Nansho coal measures, continued) 


L. S. Chang proposed the term Nansho coal measures to re- 
place the term Upper Coal-bearing formation, Nansho being the 
romanized Japanese for the geographic name, Nanchuang. 

See: NANCHUANG COAL-BEARING FORMATION. 


NENGKAO GROUPES 2. MEL ME Oe flrs eee aie Eocene 


Lin (C.C.) (1954). Geology of Taiwan (in Chinese). In Taiwan 
Hsin-chih. China Culture Publishing Foundation. 


According to C.C. Lin’s scheme for the stratigraphy of Pa- 
leogene rocks of the Central Range, the Nengkao group is the 
lower division of the Eocene Wushe series, the upper division 
being the Bonbon group. It includes a basal conglomerate and the 
slate which shares the geographic name with the group. 

The group and the slate that forms its upper division are 
named after the Nengkaoshan located at 23°58’ N, 121°16’ E. 


NENGKAO ‘SLATE: ieee teas oR eats Eocene 


Lin (C.C.) (1954). Geology of Taiwan. In Taiwan Hsin-chih. 
China Culture Publishing Foundation. 

C.C. Lin proposed the term Nengkao slate to denote the 
formation, Publishing consisting mainly of black slate with inter- 
calations of grey sandstone and thin marl, that is underlain by the 
basal conglomerate of the Nengkao group and in fault contact with 
the Nisimura formation of the Bonbon group. According to his 
scheme, the Nengkao slate is the upper division of the Nengkao 
group of the Wushe series. 

The name of this slate is after the same locality from which 
the name of the Nengkao group (q. v.) is derived. 


NIAOTSUI FORMATION ........................ Miocene 


Sracu (L. W.) (1956). Stratigraphic subdivision and correlation 
of the upper Cenozoic sequence in the foothills region east of 
Chiayi and Hsinying. The Symposium on Petroleum Geology of 
Taiwan, CPC. 

The name for the Niaotsui formation is derived from the 
mountain ridge Niaotsuishan near Yunshui (23°23’ N, 120°31’ E), 
that lies about 1,2 kilometers south of the stream Chunlunchi 
in Chiayi-hsien. 

The Niaotsui formation in the type section, conformable to 
both the underlying Chunlun formation and the overlying Yun- 
shuichi formation, consists dominantly of medium-grained, soft 
sandstones and fine- to medium-grained muddy sandstones, with 
a minor amount of sandy shale and shale beds. The total thickness 
of the sequence in the type section is 650 meters. This formation 
has been subdivided into three members for field mapping, based 
on three important sandstone marker beds. 

The sediments of finer grade contain fossil assemblages that 
are similar in ecologic aspect to those of the Chunlun formation, 
and the ranges of some species of smaller foraminifera suggest 
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the possibility that at least the lower part of the Niaotsui for- 
mation may be older than the Chinshui shale of Northern Taiwan. 
It is therefore possible that at least part of the Niaotsui formation 
may be Miocene. 


NIKISPORMATION ot Upper Miocene 


ICHIKAWA (Y.) (1930). Explanatory Text of the Geological 
Map of Taiwan, Toen Sheet. Government-General of Taiwan. 


This formation is a member of the Sankyo group. It is named 
after Erchiu (24°54’ N, 121°21’ E), which the Japanese pronounce 
niki, in the southwestern part of Taipei-hsien, where it is typi- 
cally exposed. 

This formation is composed of alternating beds of medium- 
grained sandstone and shale, and has a thickness of about 600 
meters as measured in the type locality, where it is underlain 
by the Taiho formation of the same group and covered by Qua- 
ternary fluvial deposits. 

This formation is exposed mainly in Taipei-hsien and Tao- 
yuan-hsien in northern Taiwan and it is equivalent to the upper 
part of the Kueichulin formation of western Taiwan. 


NISIMURA FORMATION... ........."...., 0." Eocene 


Ook (Z.) (1931). Explanatory Text of the Geological Map of 
Taiwan, Ritozan Sheet. Government-General of Taiwan. 


The name of this formation is after the village of Sitsun 
(24°38’ N, 121026” E), which the Japanese pronounce nisimura, 
Ilan-hsien. 

The Nisimura formation is composed of alternating beds of 
black slate and dark-colored quartzose sandstone, the latter 
occurring more frequently and being more fine-grained toward 
the lower part of the formation. The exposed part of the forma- 
tion is 500 to 600 meters thick. 

The term Nisimura formation was first used by Z. Oo to 
represent the lower member of his Bonbon group of the Urai 
series (known now as the Wulai group) and has been now used 
for the lower member of the entire sequence of the Wulai group. 
The bottom of the formation is not exposed and the rocks that 
lie conformably on it constitute the Yonryo quartzite. 

The distribution of the Nisimura formation is limited in the 
axial part of an anticline near the type locality of the formation. 

Schizaster sp. is the only fossil found from this formation. 

The name of this formation is often romanized as « Nishi- 
mura ». Other synonyms are the Sitsun formation and the Hsi- 
chung beds (q. v.). 


OM GRO U By ict ee hae aos te he tae the Upper Miocene 
Gan (S.) (1940). Geology of the Sankyo district, Kaizan-gun, 


(Okei group, continued) 


Taihoku Prefecture (in Japanese). Taiwan Tigaku Kizi, vol. 11, 
Nos. 3-4. 


The Okei group is named after the village Hengchi (24°55’ N, 
121°23’ E), which the Japanese pronounce okei, Taipei-hsien. 

This group corresponds to the Sankyo group of the Sintiku 
series, excluding the Niki formation of Y. IcHIKawa. The group 
consists mainly of white, brittle, medium- or coarse-grained 
sandstone, intercalated with thin layers of shale, and is divided 
into two formations: the Upper coal-bearing beds (500 meters 
thick) and the Taiho coarse-grained sandstone beds (300 me- 
ters). The former contains several coal seams, while the latter 
contains marine fossils. 


OLDER CORAL VREEFE Ww Um ste cas tee KA Pleistocene 


Chang (L.S.) (1953). Geologic Map of Taiwan. Geol. Surv. 
Taiwan. 


The term Older coral reef is used as a substitute for a part 
of the so-called Ryukyu limestone, which is unconformably un- 
derlain by the Tokazan formation and disconformably overlain 
by the Lateritic terrace deposit. It is considered to be Pleistocene 
in age. 


OLDER REEF LIMESTONE. wi Pliocene-Pleistocene 


HayasaKka (I.), Lin (C.C.), YEN (T. P.) (1948). An outline and 
some problems of the stratigraphy of Taiwan. Acta Geologica 
Taiwanica, vol. 2, No. 1. 


The term Older reef limestone was proposed by I. Hayasaka 
and his co-authors to replace the so-called Ryukyu limestone of 
Taiwan, because some of the limestones grouped with the Ryukyu 
limestone differ from it in certain important features. In order 
to avoid the confusion they proposed to exclude the term 
Ryukyu limestone from the stratigraphy of Taiwan, until we are 
able to find in future the real equivalent of it. They consi- 
dered the Older reef limestone to be Pleistocene in age and con- 
temporaneous with the so-called Tableland gravel. 

See: RYUKYU LIMESTONE. 


OLUANPI SAND AND GRAVEL FORMATION .. Pleistocene 


Rokaku (H.), Maxryama (S.) (1934). Report on the Hengchun 
Oil Field, Kaohsiung (in Japanese). Government-General of 
Taiwan. 


The type locality of the Oluanpi sand and gravel formation 
is Oluanpi (21°55’ N, 120°50’ E), Pingtung-hsien. 

The Oluanpi sand and gravel formation is composed mainly 
of yellowish brown sand, clay, and gravel; the gravel is derived 
from sandstone. The thickness of this formation is usually several 
meters although its greatest thickness may be up to 10 meters 
in the vicinity of Tapingting on the Hengchun terrace. 
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The Oluanpi sand and gravel formation lies unconformably 
upon the older rocks of the Hengchun formation and the Szekou 
formation. 

It crops out quite extensively in the terrace area south and 
southwest of Hengchun. 

It is Pleistocene in age. Fossils are absent in this formation. 


ORYUKEI FORMATION ..... Lower Oligocene and Miocene 


Torn (K.) (1935). Explanatory Text of the Geological Map 
of Taiwan, Tosei Sheet. Government-General of Taiwan. 

The Oryukei formation is named after the stream of Heng- 
liuchi, which the Japanese pronounce Oryukei, east of Chuyun- 
shan, Taichung-hsien. 

According to Toru, the Oryukei formation is conformably 
overlain by the Hakumo formation and underlain by the Setu- 
zanko formation, but these stratigraphic relations could not be 
observed in the area mapped by Torn due to the fact that the 
Oryukei formation is always in fault contact with other for- 
mations. 

The Oryukei formation is composed of, in alternation, gray, 
medium- to fine-grained, hard sandstone and dark gray dense 
shale with laminar alternations of the same rocks, sandstone being 
richer in this formation. The strata are disturbed on both sides . 
of the Chuyunshan fault which separates the formation into two 
parts. The thickness of the formation is more than 700 meters. 

According to K. Tan (1944), most part of this formation 
exposed east of the Chuyunshan fault is equivalent to the Shui- 
changliu formation of the lower Oligocene age. That cropping out 
to the west of the same fault is correlated to the Upper coal- 
bearing formation, the Upper marine fossil beds, and the Middle 
coal-bearing formation, of Miocene age as a whole. 


CUMA POM TION Cs ot a oes Miocene 


Ook (Z.) (1939). Explanatory Text of the Geological Map of 
Taiwan, Taito Sheet. Government-General of Taiwan. 

The Ouma formation, proposed by Z. Oor in 1939, was used 
to describe the alternating sandstone and shale in the Mamuchuchi 
valley in the southern part of the Coastal Range, eastern Taiwan. 
This formation is approximately equivalent to the Chimei for- 
mation of T. L. Hsu. 

The Ouma formation, Miocene in age, lies conformably upon 
the Tomihara formation and is in fault contact with the Uehara 
formation in the Kaoyuan valley northeast of the Tuluanshan. 

See: CHIMEI FORMATION. 


P 


PACHIAOTUNGSHAN SANDSTONE ............. Miocene 
Lin (C. C.) (1951). Some problems on the oil fields of Hsinchu 
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(Pachiaotungshan sandstone, continued) 


and Miaoli (in Chinese). Formosan Mining Industry, vol. 3, 
Nos 3-4. 


C.C. Lin named the upper member of the Nankang sand- 
stone the Pachiaotungshan sandstone, the locality from which the 
name is derived being at 24° 29’ N, 120° 52’ E, in Miaoli-hsien. 


PEILIAO "SANDSTONES TP Terre Miocene 


Anpo (S.) (1930). On the geology of the Byoritsu oil field of 
Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 37, Supple- 
ment to No. 447. 


The type locality of the Peiliao sandstone is Peiliao (24°28’ N, 
120°51’ E), Miaoli-hsien. It consists of brownish to greenish gray 
thick-bedded sandstone and is conformably overlain by the Talu 
shale and underlain by the Chuhuangkeng sandstone. The thick- 
ness of this formation is 350 meters. 


PEILIA©. SHALE Sh SEE Oe RE Miocene-Pliocene 


Ho (C.S.) (1956). Miocene rocks of the Chutouchi oil-field, 
Tainan. Bull. Geol. Surv. Taiwan, No. 8. 


The term Peiliao shale was proposed to represent a thick 
sequence of argillaceous rocks in the Chutouchi oilfield. The type 
locality is the village Peiliao (23°05’ N, 120°29’ E) to the southwest 
of the main oilfield in Nanhua, Tainan-hsien. 


The Peiliao shale is composed mainly of dark gray massive 
shale and claystone with occasional interbeds or lentils of fine- 
grained sandstone. The fissility of this shaly rock is not distinct 
and is generally obscured by spheroidal weathering surfaces. Thin 
alternating interbeds of bluish gray shale and sandstone are 
predominant in the upper part of this shaly sequence. The Peiliao 
shale lies conformably below the Chinmien sandstone and above 
the Chutouchi formation. Its thickness is about 1200 meters. 


The Peiliao shale yields a wide variety of foraminifers. Those 
found in the Chutouchi area include Eponides margaritiferus, 
Planulina hoppoensis, Robulus calcar, Bigenerina nodosaria, 
Operculina ammonoides, Rotalia indopacifica, R. papillosa, Sipho- 
generina raphanus, and Cyclammina incisa (Stache). S.F. Tsan 
collected abundant foraminifers from this same formation in the 
Chiahsien area, east of the Chutouchi oil-field; the important 
species being Cyclammina incisa (Stache) of Miocene age. 


The Peiliao shale contains an assemblage of mixed faunas 
characteristic of the Kueichulin formation and the Chinshui shale 
in northern Taiwan. Its age is most likely upper Miocene and 
may grade into Pliocene in the upper part of this shale sequence. 
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PEINANSHAN FORMATION .................... Pliocene 


Juan (V.C.) (1954). Physiography and Geology of Taiwan. 
China Culture Publishing Foundation. 


In a table given in the author’s book, this formation name 
is used to describe the Pliocene and a part of the Pleistocene of 
eastern Taiwan. Further description regarding this term has not 
been given in the book mentioned. 

The Peinanshan formation is correlated to the Miaoli for- 
mation and Toukoshan formation and the coralline limestone of 
western Taiwan, as Juan has stated in his book. 


See: PINANSHAN CONGLOMERATE and HINANZAN CONGLO- 
MERATE FORMATION. 


MD INSSERIES ae so. SR hs Tee GR. AA Late Holocene 


Lin (C.C.) (1951). Geohistorical study of the Hualien dis- 
trict, Taiwan. Formosan Science, vol. 5, Nos. 3-4. 


The type locality of the Peipin series is on the coast near 
Hualien (24°00’ N, 121°36’ E). It is the youngest deposit in the 
Hualien area, covering the lower Holocene Hualien series. 

The Peipin series, composed chiefly of gravel and dune sand, 
is distributed along the coast near Hualien. On the Hualien plain, 
this series is either alluvium or lake deposits. The Peipin series, 
Upper-Holocene in age, is restricted in use to the middle part of 
Hualien-hsien. 


PEPE EL FORMATION. 2... ue roue Late Mesozoic 


YEN (T. P.), SHENG (C.C.), Kena (W.P.), Yang (Y.T.) (1956). 
Some problems on the Mesozoic formation of Taiwan. Bull. Geol. 
Surv. Taiwan, N° 8. 


The term Pihou formation was proposed to represent the 
lower part of a mighty sequence consisting mainly of slate, which 
was originally known as the Suo series and/or the Urai series 
and considered as Paleogene in age. The type locality is Pihou 
(Piyahau) (24° 26’ N, 121°33’ E), Ilan-hsien. 

The separation of the Pihou formation from the Suo series 
and/or the Urai series is based on a conglomerate rather fre- 
quently met with in the slate sequence, containing not only 
pebbles from the Tananao schist of the Paleozoic age, but also of 
sandstone, phyllite, slate, and limestone probably derived from 
rock formations younger than the schist. The foliation of the 
schist, slate, and phyllite pebbles is commonly not parallel to 
that of the conglomerate, and corals identified to be Astrocoenia 
sp. and Elephantaria sp., probably of the latest Cretaceous age, 
have been found from the pebbles of the conglomerate, while 
foraminifers of the middle and late Eocene age are contained in 
its matrix. All these suggest that the conglomerate is a basal 
conglomerate and that a portion of the slate sequence below it 
is late Mesozoic in age. The Mesozoic formation thus defined is 
now known as the Pihou formation. 
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In the type locality, the Pihou formation is underlain by the 
Tananao schist and succeeded by the conglomerate sandstone of 
the Suo group, both contacts being unconformable. It is sub- 
divided into a lower Kiyoku member and an upper Saukan 
member. The Kiyoku member, having an apparent thickness of 
about 1500 meters, comprises a basal conglomerate and phyllite 
frequently intercalated with thin layers of crystalline limestone. 
The Saukan member, estimated to be 1400 meters thick, consists 
mainly of sandstone and slate in frequent alternation and some 
andesite. 

So far as is known, the distribution of the Pihou formation 
is limited to the southeastern flank of the northeastern stretch 
of the Central Range and the only possible equivalents of it are 
the Litao and Tafun formations (q.v.) cropping out on the 
eastern flank of the southern stretch of the same range. However, 
since the basal conglomerate of the Paleogene below which the 
Pihou formation lies is known to be exposed widely in the Cen- 
tral Range, it is likely that the Pihou formation or its equivalents 
might be of a far greater distribution than what has already been 
recognized at the present. 


PILING SHALE "LR ne bene t eae WA ET Miocene 


Ho (C.S.), Tsan (S.F.), Pan (C.W.), Yang (Y.T) (1954). 
Geology of the Nanchuang coal field, Miaoli, Taiwan. Bull. Geol. 
Surv. Taiwan, No. 6. 


The Piling shale was described as a lithogenetic unit over- 
lying the Shangtao coal-bearing formation and underlying the 
Shihpi coal-bearing formation in the Nanchuang coal field. The 
name was taken from the stream of Piling southeast of Nan- 
chuang (24°32’ N, 121902’ E) in Miaoli-hsien. It is distributed 
mainly in the Nanchuang coal field and possibly extends into 
neighboring areas in Miaoli-hsien and Hsinchu-hsien. 

The Piling shale is dominantly a thick sequence of black to 
dark gray compact shale with sandstone beds in the middle part. 
The total thickness at the type locality is 335 meters. It may be 
equivalent to the Taliao formation and the Kungkuan tuff or 
the Lower marine fossil beds, but characteristic fossils diagnostic 
enough for precise correlation are lacking. 

The foraminifers found in the upper shale member include: 
Textularia kansaiensis Ishizaki, Robulus cf. lucidus (Cushman), 
and Robulus taiwanensis Ishizaki. 


PINANSHAN CONGLOMERATE ................. Miocene 


Hsu (T.L.) (1956). Geology of the Coastal Range, Eastern 
Taiwan. Bull. Geol. Surv. Taiwan, No. 8. 


The term Pinanshan conglomerate was proposed by T. L. Hsu 
to replace the term Hinanzan conglomerate formation (q. v.), 
which was first used by Z. Oor in 1939, after having found that 
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the conglomerate should not be younger than the Miocene and 
is not of the Pliocene as originally assigned. 

The type locality of the Pinanshan conglomerate is Pinanshan 
(22° 48’ N, 121° 07’ E), a hilly area about three kilometers north 
of Taitung city. The thickness at the type locality is 1400 meters. 
The Pinanshan conglomerate is overlain conformably by the Lichi 
formation of Miocene age, but the older rocks beneath the Pi- 
nanshan formation are not exposed in the Taitung area. 

The Pinanshan conglomerate is composed of pebbles and 
cobbles of various types of schists. A little amount of sandstone 
and shale is found in the uppermost part of this formation, con- 
taining some fragments of deeply carbonized driftwood. The 
conglomerate, poorly sorted and not well stratified, is firmly con- 
solidated at fresh outcrops. 

The Pinanshan conglomerate occurs in the hilly area from 
Yenwan to Luyeh of Taitung-hsien. A limited distribution of 
this same formation is found near Fuli in the middle part of 
the Longitudinal Valley. 

As the Pinanshan conglomerate is lying beneath the Lichi 
formation, which is known to be Miocene in age, it should not be 
younger than the Lichi formation and may be also Miocene. 


KUNENA SERIES ciency. Gide AA os walle Oligocene 


Lin (C.C.) (1954). Geology of Taiwan (in Chinese). In Taiwan 
Hish-chih. China Culture Publishing Foundation. 

By grouping up the Gaogan group and his Aoti group, 
C.C. Lin established the Pinglin series to represent all rocks 
to be considered of Oligocene age in the Central Range. The 
Pinglin series is underlain by the Eocene Wushe series of the 
same author and in tectonic contact with Neogene rocks. 

The name of this series is after a mountain village located at 
24°57’ N; 121°42’ E in Taipei-hsien. 


Srey FORMATION sic eis Jt Hi Sil ald Miocene-Pliocene 


Wane (Y.) (1953). Geology of the Chinkuashih and Chiufen 
districts, Taipei-hsien, Taiwan. Acta Geologica Taiwanica, NO 5. 


The term Pitou formation applies to a formation typically 
developed in the neighborhood of the Pitou village (25° 08’ N, 
121°55’ E), at the northeastern corner of Taipei-hsien. It was 
mapped by T.P. YEN and P.Y. CHEN as the Niki formation in 
the Juifang sheet of the Geologic Map of Taiwan. 

This formation measures more than 500 meters in thickness 
in its type locality. It is conformably underlain by the Tapu 
(Taiho) formation and is unconformably overlain by terrace de- 
posits. It is characterized by its dark grey colored sandy shale 
or marl in the upper portion, and coarse sandstone in the lower. 
The Pitou formation contains a rich molluscan fauna. Also pre- 
sent are foraminifers and echinoids. 

As considered by Y. Wana, this formation is equivalent to 
the upper part of the Kueichulin formation and may include also 
the lower portion of the Chinshui shale in its uppermost part. 
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PITOUSHAN: SHALE kumtoi. Sas cite ak ete ee Pliocene 


Lin (C. C.) (1951). Some problems on the oil fields of Hsinchu 
and Miaoli (in Chinese). Formosan Mining Industry, vol. 3, 
Nos. 3-4. 


C.C. Lin used the name Pitoushan shale as an alternate of 
his Pitoushan group to substitute the Chinshui shale. 


PIYAHAU FORMATION ............ Late Mesozoic-Eocene 


Ocasawara (M.) (1933). Explanatory Text of the Geological 
Map of Taiwan, Dainano Sheet, Government-General of Taiwan. 


See Suo series, of which this formation is a subdivision con- 
sisting of black slate, sometimes phyllitic. The name is after the 
village Piyahau (Pihou) (24°26’ N, 121°33’ E), Ilan-hsien. 


PIYAHAU’ SERIES) dann RE WA Late Cretaceous 


Lin (C.C.) (1954). Geology of Taiwan (in Chinese). In Taiwan 
Hsin-chih. China Culture Publishing Foundation. 


Described as a series built mainly of black slate, lying dis- 
cordantly between the middle Eocene Nengkao group and the 
Paleozoic Tananao schist, and considered to be of late Cretaceous 
age based upon the discovery of the Astrocoenia-and-Elephanta- 
ria-bearing pebbles from the basal conglomerate of the overlying 
formation, the Piyahau series established by C.C. Lin is syno- 
nymous with the Pihou formation (q. v.). 

The Piyahau series comprises a basal conglomerate and a se- 
quence of slate which shares the geographic name with the whole 
series. The name of the series is taken from the village Pihou 
(24°26’ N, 120°33’ E), Ilan-hsien. 


PIVAHAUESLATE rsatan mr Late Cretaceous 


Lin (C.C.) (1954). Geology of Taiwan (in Chinese). In Taiwan 
Hsin-chih. China Culture Publishing Foundation. 


C.C. Lin named the upper part of his Piyahau series (q. v.) 
the Piyahau slate, the lower part being a basal conglomerate. 
PLATEAU “GRAVEL: sack Sus feds eee Pleistocene 


Yare (H.), Hanzawa (S.) (1930). Tertiary foraminiferous rocks 
of Taiwan. Sci. Rept. Tohoku Imp. Univ., ser. II, vol. 14, No. 1. 
See: TABLELAND GRAVEL BED with which it is synonymous. 


HAIKOKA FORMATION Titus. ss set tee Miocene 


Oo (Z.) (1939). Explanatory Text of the Geological Map of 
Taiwan, Taito Sheet. Government-General of Taiwan. 


The term Raikoka formation was proposed by Z. Oor to 
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describe the soft shale in Leikunghuo (23° 00’ N, 121° 09’ E), which 
the Japanese pronounce raikoka, of the southwestern part of the 
Coastal Range, in the north of Taitung. T. L. Hsu has found that 
the Raikoka formation, the Uehara formation, and the Tomihara 
formation are generally the same in lithological character and 
stratigraphical horizon. The term Lichi formation suggested by 
T.L. Hsu is used to represent all these formations. 

The Raikoka formation is the uppermost part of the Miocene, 
which is overlain unconformably by the Hinanzan conglomerate 
formation according to Oor. In the Leikunghuo area, this for- 
mation is always in fault contact with the Uehara formation. 

See: LICH] FORMATION. 


PSR GORAL FEEE SS AI Holocene 


Yaser (H.), Hanzawa (S.) (1925). A geological problem con- 
cerning the raised coral-reefs of the Riukiu Islands and Taiwan. 
Sci. Rept. Tohoku Imp. Univ., ser. II, vol. 7, No. 2. 


The term Raised coral reefs was proposed by S. TOKUNAGA 
for the coral reefs in the Ryukyu Islands, which were originally 
considered to be Pleistocene in age. The name was applied to the 
coral reefs of southern Taiwan by H. VABE and S. Hanzawa in 
1925. After five years, they found it necessary to distinguish the 
raised coral reefs of the Pliocene to Pleistocene age from the 
raised coral reefs of the Holocene age in south Taiwan. For this 
reason, they divided the Raised coral reefs into two groups; the 
coral reefs developed along the coast of the southernmost part 
of Taiwan and elevated several to 15 meters above the present 
sea-level were called the Raised coral reefs, while those which 
are distributed in Kaohsiung-hsien, Pingtung-hsien, and Taitung- 
hsien and elevated 100-350 meters above the present sea-level 
were called the Ryukyu limestone. 

The Raised coral reefs thus defined are well developed along 
the coast of the southernmost part of Taiwan, south of Fengkang 
on the western coast, and south of Mowtanwan on the eastern 
coast. They are ancient fringing reefs, elevated 15 meters above 
the present sea-level along its inner border and three meters 
thick on the average. The reef is composed of a compact aggregate 
of reef-building corals, with scanty cement. They are shown to be 
very recent by the fresh state of the corals and of the molluscan 
shells in association, all being living forms. They occur also 
along the coasts of the islets off southern Taiwan. 

Recently L.S. Chang used the Younger coral reef as a syno- 
nym of the Raised coral reefs of H. Yabe and S. Hanzawa. 


REIKO CONGLOMERATE .................... Pleistocene 


IsHizaki (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N°5 220-226. 


See: LINGKOU CONGLOMERATE. 
Lingkou is pronounced as reiko by the Japanese. 
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RIKIRIKI FORMATION .......................... Eocene 


Usamr (M.), Marumoro (T.) (1940). Geological Map of Taiwan, 
Daibuzan Sheet. Government-General of Taiwan. 


The formation is named after the village of Rikiriki (22°06’ N, 
120045” E), Pingtung-hsien. It is composed mainly of quartzite 
and sometimes intercalated with thin layers of dark gray slate 
and is more than 2000 meters in thickness. It forms the upper 
division of the Tyosyu group of the Eocene age, the middle and 
the lower divisions of which are the Kunanau and the Mariburu 
formations. The area in which this formation crops out is the 
southern stretch of the Central Range where the name of the 
formation is used locally. 


FEIN ISO BB ED o Cinan ate RNCS Pleistocene 


IsHIzaKI (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, Nos. 220-226. 

See: LINKOU BED. 

Linkou is pronounced as rinko by the Japanese. 


ROKKI CONGLOMERATE ........... Pliocene-Pleistocene 


Ishizaki (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 


See: LIUKUEI CONGLOMERATE. 
Liukuei is pronounced as rokki by the Japanese. 


RYUKYU (RIUKIU) LIMESTONE ..... Pliocene-Pleistecene 


VABE (H.), Hanzawa (S.) (1930). Tertiary foraminiferous rocks 
of Taiwan. Sci. Rept. Tohoku Imp. Univ., ser. II, vol. 14, No. 1. 


The name « Ryukyu» was applied for both the Ryukyu 
Islands and Taiwan in ancient times. For that reason this name 
was employed by H. Yaser and S. Hanzawa to include the lime- 
stones called, by S. Tokunaga the Raised coral reef in the Ryukyu 
Islands together with those which were called by YABE and 
Hanzawa the Raiesd coral reef or Raised coral limestone and 
were taken by Y. OINOUYE and others as the uppermost member 
of the Shokkozan beds in southern Taiwan. 

The Ryukyu limestone lies unconformably upon the Globi- 
gerina marl of the Miaoli beds at Shoushan near Kaohsiung and 
some other places and unconformably upon a conglomerate of 
the Shokkozan beds at Fengshan, Kaohsiung-hsien; it is overlain 
by the Plateau gravel at Takangshan, Hsiaokangshan, on the 
plateau west of Hengchun, and on the Oluanpi plateau. It is 
composed dominantly of reef remains, containing rich foramini- 
fers, mollusks, echinoids, and calcareous algae, being white or 
greyish white in color, partly cavernous, massive or bedded, and 
very hard, attaining a thickness of 30-60 meters. Usually it is 
tilted and forms precipitous cliffs with the underlying formation. 

Yase and Hanzawa considered it to be latest Pliocene in age, 
but I. HayasaKxa and others considered it to be Pleistocene and 
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contemporaneous with the Tableland gravel. L.S. Chang has 
pointed out that most of the so-called Ryukyu limestone are con- 
formable to the rocks of the Hsiangshan facies of the Toukoshan 
formation or are lenticular bodies intercalated in various hori- 
zons of the Pliocene formations in southern Taiwan. Only a few 
bodies are unconformably underlain by the rocks of the Hsiang- 
shan facies of the Toukoshan formation and their equivalents. 
Therefore he proposed to confine the application of the name 
« Ryukyu limestone» only to the limestone bodies which are 
poy underlain by the Toukoshan formation and older 
rocks. 

See: RAISED CORAL REEFS, OLDER REEF LIMESTONE, KAOH- 

SIUNG LIMESTONE, and OLDER CORAL REEF. 


DAME RO HORIP T. Site. Sate bes N ok Miocene 


Ho (C.S.) (1953). Mineral Resources of Taiwan. Ministry of 
Economic Affairs. 


See Sankyo group, for which the term is a substitute, 
« Sanhsia > being the romanized Chinese for the two characters 
which the Japanese pronounce sankyo. 


REE RE Che GRO AA shel clase une mari la Upper Miocene 


IcHiKawa (Y.) (1929). The stratigraphy of the coal fields of 
Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 36, No. 429. 

The Sankyo group is typically developed in the vicinity of 
the village Sanhsia (24° 55’ N, 121° 22’ E), which the Japanese pro- 
nounce sankyo, in Taipei-hsien. 

This group was divided into three formations: the Niki for- 
mation in the upper part, the Taiho formation in the middle, 
and the Upper coal-bearing formation in the lower; about 1 400 
meters thick in total. They are composed mainly of medium-to 
coarse-grained sandstone and shale in alternation, intercalated 
with several thin seams of non-coking coal in the lower portion. 

The three formations of the Sankyo group are widely distri- 
buted in northwestern Taiwan, and its equivalents are traceable 
as far south as Chiayi. 

Mollusks and other marine fossils are abundant in the upper 
two formations. 

ICHIKAWA suggested that the Sankyo group, as well as the 
whole Sintiku series, is Pliocene, but this group is generally 
known now as upper Miocene. 


SANSEI FORMATION .............. Late Mesozoic-Eocene 


Ocasawara (M.) (1933). Explanatory Text of the Geological 
Map of Taiwan, Dainano Sheet. Government-General of Taiwan. 


See Suo series, of which this formation is a subdivision, being 
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(Sansei formation, continued) 


300 meters thick and consisting of light to bluish gray, compact 
sandstone alternating with black slate in lesser amount. The name 
is after the Sanhsin-shan (24° 31’ N, 121° 34’ E), which the Japa- 
nese pronounce sansei-zan, Ilan-hsien. 


SANSHIKYAKU GROUP 22.2... 303020 ne Miocene 


IsuizaKi (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N°5 220-226. 


See: SHANTZECHIAO GROUP. 


Shantzechiao is pronounced as sanshikyaku by the Japanese. 


SANSYOKAKU BEDS Sen ais tance aa AE Eocene 


Yarr (H.), Hanzawa (S.) (1935). Some fossil Operculina and 
Miogypsina from Japan and their stratigraphic significance. Sci. 
Rept. Tohoku Imp. Univ., Ser. II, vol. 18, No. 1. 


The name is derived from the cape of Santiaochio (25° N, 
121°57’ E), which the Japanese pronounce sansyokaku. 
See: HORI BEDS. 


SEITAN FORMATION occas ce clic nae de ei a Miocene 


Ichikawa (Y.) (1930). Explanatory Text of the Geological 
Map of Taiwan, Taihoku Sheet. Government-General of Taiwan. 


The type locality after which the formation is named is the 
village of Chingtan (24°56’ N, 121°33’ E), which the Japanese pro- 
nounce seitan, in Sintien of Tapei-hsien. The Seitan formation is 
distributed mainly in Tapei-hsien and Taoyuan-hsien. 

The Seitan formation is defined to be overlain by the Lower 
coal-bearing (Mushan) formation. The relation between the Sei- 
tan formation and the underlying Wulai group is unknown as 
they are always in fault contact wherever exposed. The distri- 
bution of the Seitan formation was somewhat misrepresented in 
the type locality as shown in the Sinten Sheet (1932) of the 
Geological Map of Taiwan. Parts of the Wulai group were erro- 
neously mapped as the Seitan formation, by Y. IcHIKAwA, on the 
southeastern side of the Chuchih fault in the area. L.S. CHANG, 
(1948) has pointed out that the strata which were mapped as the 
Seitan formation on the two sides of the fault must be distin- 
guished from each other. The formation on the southeastern side 
of the fault is Eocene in age. Therefore, the Seitan formation 
must be applied only to the formation that is conformably over- 
lain by the Lower coal-bearing formation, that is, to the for- 
mation exposed on the northwestern side of the Chuchih fault 
and belonging to the lower part of the Sinten group. T.P. YEN 
and P. Y. CHEN suggested the term Wuchihshan formation (q. v.) 
as a substitute for the Seitan formation underlying the Mushan 
formation (Lower coal-bearing formation). 

The Seitan formation is composed of black shale and white, 
medium- to coarse-grained sandstone. Alternating beds of sandy 
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shale and fine-grained, compact sandstone are present in the 
middle part. Fossils are rare, except for a few mollusks, echinoids, 
and Ditrupa sp. 


SETUZANKO FORMATION .. Miocene, partly Oligocene (?) 


Tori (K.) (1935). Explanatory Text of the Geological Map 
of Taiwan, Tosei Sheet. Government-General of Taiwan. 


The Setuzanko formation was first described as the lowest 
portion of the Kokusei series by R. Torn. It was named from 
the river Hsuehshankeng (approximately 24°20’ N, 120°56’ E), 
which the Japanese pronounce setuzanko, in the Tungshih area of 
Taichung-hsien, where it is exposed. 

It consists chiefly of black or dark gray, hard shale with 
sandstone and laminar alternations of shale and sandstone, about 
1500 meters thick. A few mollusks (Pecten sp. and others) and 
echinoids were found in the black shale. 

In the type locality this formation is in contact with adjacent 
formations by fault. According to K. Tan, this formation partly 
belongs to the Shuichangliu formation and partly to the Kiirun 
group. 


SHANCHIAONANSHAN SANDSTONE ............ Miocene 


Tomita (Y.) (1935). The minor thrust and intraformational 
corrugation in the middle stream of Tsengwenchi (in Japanese). 
Taiwan Tigaku Kizi, vol. 6, No. 9. 


The term Shanchiaonanshan sandstone was proposed in 1935 
by C. C. Lin in an unpublished report on the geology of the Tapu 
area, Chiayi. Y. Tomrra used this name after Lin in his paper 
of 1935. The formation derives its name from the mountain peak 
of Shanchiaonanshan (23°15’ N, 120°35’ E) south of Tapu, Chiayi. 

The Shanchiaonanshan sandstone is conformably underlain 
by the Shatzetien shale and overlain by the Shihchianei shale. 
No more is known concerning this formation from Tomita's paper. 


SHANGTAO COAL-BEARING FORMATION ...... Miocene 


Ho (C.S.), Tsan (S.F.), Pan (C.W.), Yano (Y.T.) (1953). 
Geology of the Nanchuang coal field, Miaoli, Taiwan. Bull. Geol. 
Surv. Taiwan, No. 6. 


The Shangtao coal-bearing formation was named from the 
hotspring resort of Shangtao (24°28’ N, 120°58’ E) in Miaoli-hsien. 
It was proposed as a lithologic unit for geologic mapping of the 
Nanchuang coal field. Exposures of this formation are found 
along the Wenshuichi valley and possibly extend northward to 
the drainage area of the Shangpingchi in Chutung and southward 
to the valley of the Tawuchi in Tawu. 

The Shangtao coal-bearing formation is conformably over- 
lain by the Piling shale at the type locality. Its basal part is not 
exposed and the exposed thickness is no less than 300 meters. 
The Shangtao coal-bearing formation may be correlated with the 
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(Shangtao coal-bearing formation, continued) 


Mushan formation on the ground of stratigraphic succession and 
coal-bearing character. More conclusive evidence is needed to 
verify this idea. : 

The Shangtao coal-bearing formation is characterized by a 
succession of dark gray, hard, indurated shale, interbedded with 
light gray, compact sandstone and banded sandstone. Thin and 
poor coal seams in the upper part are usually associated with 
grayish white medium-grained sandstone. 

The Shangtao coal-bearing formation is richly fossiliferous. 
The foraminifers collected near Shangtao Hotspring were iden- 
tified and named the Shangtao faunule of lower Miocene age by 
L.S. Cuanc. They are: Eponides aff. praecinctus (Karrer), Gau- 
dryina kokuseiensis Ishizaki, Karreriella shangtaoensis Chang, 
Schenckiella cf. victoriensis Cushman, Anomalina ammonoides 
(Reuss), Nodosaria raphana (Linnaeus). Also present are Ditrupa 
sp., Pecten sp., and Ostrea sp. 


SHANGTAONSHALE NME, See I Sc eee Miocene 


Cuang (L. S.) (1953). New occurrence of smaller foraminifers 
in the Nanchuang coal field and their stratigraphical significance 
in Taiwan. Formosan Mining Industry, vol. 5, No. 1. 


The Shangtao shale was named from the hotspring resort of 
Shangtao (24°28’ N, 120°58’ E) in Miaoli-hsien. 

The Shangtao shale is correlated to the Shangtao coal-bearing 
formation and the lower part of the Piling shale. It is composed 
chiefly of dark gray, hard, indurated shale, interbedded with light 
gray, compact sandstone and banded sandstone. 


SHANTZECHIAO GROUP... 2 86s) or. SES Ve Miocene 


Tan (K.) (1929). On the stratigraphy of the Shantzechiao 
district, Taiwan (in Japanese). Trans. Nat. Hist. Soc. Formosa, 
vol. 19, No. 105. 


The term Shantzechiao group was proposed by K. Tan to 
include four Miocene formations in the Shantzechiao area 
(24°58’ N, 121°23’ E) in Taipei-hsein: the Upper marine fossil 
beds, the Upper coal-bearing beds, the Lower marine fossil beds, 
and the Lower coal-bearing beds. 

The Shantzechiao group is roughly correlated with the Tai- 
hoku series and the Hsichih group. 


SBHATZETIEN SHALE sarne snc es: nay es à Miocene-Pliocene 


Tomita (Y.) (1935). The minor thrust and intraformational 
corrugation in the middle stream of Tsengwenchi (in Japanese). 
Taiwan Tigaku Kizi, vol. 6, No. 9. 


The term Shatzetien shale was proposed in 1935 by C.C. Liv 
in an unpublished report on the geology of the Tapu area, 
Chiayi-hsien. It was adopted by Y. Tomita in one of his papers. 
This formation derives its name from the village of Shatzetien 
(23° 07’ N, 120° 28’ E), Yuching, Tainan. 
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No information is available about the rock characters and 
the thickness of the Shatzetien shale in Tomrra’s paper. 


SHENKENGTSU SHELL-BEARING FORMATION 
Early Recent 


Kaneko (S.) (1942). The shell-bearing formation in Kotohi, 
Shinka-gun, and Shinkoshi, Sinho-gun, Tainan prefecture (in 
Japanese). Taiwan Tigaku Kizi, vol. 13, N°s 2-3. 


The Shenkengtsu shell-bearing formation is named for its 
occurrence near the village Shenkengtsu (22°56’ N, 120°20’ E), 
Kuanmiao, Tainan-hsien. 

The sequence of this formation at the type locality is (in 
descending order) : 1. light yellow clayey sand, 3.5 meters thick; 
2. thin alternation of light yellow sand and bluish gray clay, 
3 meters thick; 3. yellowish brown, false-bedded sand, 1.5 meters 
thick; and 4. bluish gray clayey sand, fossiliferous. The base is 
not exposed. These beds lie almost horizontally at about 30- 
38 meters above sealevel. About 65 species of marine mollusks 
were reported by KANEKO, all except Trisidos kiyonoi (Makiya- 
ma) being living on the sea shore of southwestern Taiwan. The 
mode of occurrence of the shells indicates a turbulent near-shore 
environment of deposition. 

This formation is considered to be contemporaneous with 
the Hutoupi shell-bearing formation, though they were deposited 
under quite different environments. 

See: TAINAN FORMATION. 


SHIAOLIN INTERBEDDED SANDSTONE AND SHALE 
Tertiary 


Tomita (Y.) (1935). The minor thrust and intraformational 
corrugation in the middle stream of Tsengwenchi (in Japanese). 
Taiwan Tigaku Kizi, vol. 6, No. 9. 

The term Shiaolin interbedded sandstone and shale was pro- 
posed by C. C. Lin in 1935 in an unpublished report on the geology 
of the Tapu area, Chiayi-hsien. This formation derives its name 
from the village of Shiaolin (23°10/ N, 120°38’ E), Chiahsien, 
Kaohsiung-hsien. The name was made known by Tomita, who 
used all stratigraphic names of Lin in his paper citer here. 

This formation is conformably underlain by the Chingtsang 
shale and overlain by the Chiahsien shale. The Shiaolin inter- 
bedded sandstone and shale is not exposed in the area covered 
by Tomrra’s geologic map in his paper, so it can not be correlated. 


SHIHCHIANEI SHALE ....................: Late Miocene 
Tomita (Y.) (1935). The minor thrust and intraformational 
corrugation in the middle stream of Tsengwenchi (in Japanese). 
Taiwan Tigaku Kizi, vol. 6, No. 9. 
The term Shihchianei shale was first used in 1935 by C.C. Lin 
in an unpublished report on the geology of the Tapu area, Chiayi- 
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hsien. The Shihchianei shale was used by Y. Tomita in the geolo- 
gical map of his paper published in 1935. This formation derives 
its name from the village of Shihchianei (23°18’ N, 120°37’ E) 
Tapu, Chiayi-hsien. 

The Shihchianei shale is conformably underlain by the Shan- 
chiaonanshan sandstone and overlain by the Hsialinkuan sand- 
stone. 


SHIHLIUFENG SANDY SHALE .................. Miocene 


Chang (L.S.), Ho (C.S.) (1948). The Taan anticline in Tai- 
chung-hsien (in Chinese). Ti-Chih-Lun-Ping, vol. 13, Nos. 1-2. 

The Shihliufeng sandy shale is named to denote the middle 
of the three members of the Kueichulin formation. This is syno- 
nymous with the Lower sandy shale of the Pitoushan group of 
C.C. Lin. More recently L.S. Chang raised this member to for- 
mational rank. 

The type locality of this formation is Shihliufeng (24° 23’ N, 
120° 46’ E), Miaoli-hsien. It is conformably overlain by the Tawo 
silstone and underlain by the Kantosan sandstone. 

The Shihliufeng sandy shale is composed of dark bluish shale 
and sandy shale. On the weathered surface, the shale is brownish 
grey in color. It attains a thickness of 100-200 meters. This for- 
mation is distributed widely in western Taiwan. Its thickness 
varies at different places, thicker in southern Taiwan than in 
northern Taiwan. Besides, it is much finer-grained in southern 
Taiwan. 

The fossils in this formation, together with that in the Kan- 
tosan sandstone and Tawo siltstone, are often called Kueichulin 
fauna. They, except what have already been mentioned in the 
Kuantosan sandstone, are: Crab, Galene granulifera Lin; 
Pelecypods, Sanguinolaria sp.; Gastropods, Phalium sp., Tonna 
melanostoma (Jay); Foraminifers, Textularia crassisepta Cush- 
man, T. kansireiensis Nakamura, T. rokuzyukeiensis Nakamura, 
Clavulina parisiensis d’Orbigny, Martinottiella nodulosa (Cush- 
man), Quinqueloculina kansireiensis Nakamura, Sigmoilina for- 
mosana Nakamura, Uvigerina schwageri Brady, Gyroidina taiwa- 
nensis Nakamura, Eponides praecinctus (Karrer), E. procerus 
(Brady), Amphistegina radiata (Fichtel and Moll), etc. 


SHIHPI COAL-BEARING FORMATION ........... Miocene 


Ho (C.S.), Tsan (S.F.), Pan (C.W.), Yang (Y.T.) (1954). Geo- 
logy of the Nanchuang coal field, Miaoli, Taiwan. Bull. Geol. 
Surv. Taiwan, No. 6. 


The Shihpi coal-bearing formation is a cartographic unit 
proposed for the geologic mapping of the Nanchuang coal field. 
The type locality Shihpi (24° 35’ N, 121° 02’ E) is a small village 
at the southeast of Nanchuang in Miaoli-hsien. It is conformably 
dea by the Talungshan formation and underlain by the Piling 
shale. 
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The Shihpi formation consists of a variable sequence of sand- 
stone, shale, sandy shale, and thin coal seams. It is correlated to 
the Middle coal-bearing formation, though it has a greater thick- 
ness ranging from 540 to 580 meters. This formation is divided 
into nine members at the type locality, including two coal zones. 
Only the upper coal seam is minable, attaining 40 cm in thickness. 

See: MIDDLE COAL-BEARING FORMATION. 


SHIHTI COAL FORMATION .................... Miocene 


Wane (Y.) (1953). Geology of the Chinkuashih and Chiufen 
districts, Taipeihsien, Taiwan. Acta Geologica Taiwanica, No. 5. 


The term Shihti coal formation was used by Y. WaNG as a 
name for the Middle coal-bearing formation (q. v.). 


SES EORMATION SR DAN Alt unten Miocene 


YEN (T.P.), CHEN (P.Y.) (1953). Explanatory Texts of the 
Geologic Map of Taiwan, Taipei, Tatunshan and Juifang Sheets. 
Geol. Surv. Taiwan. 


The term Shihti formation was proposed by T.P. YEN and 
P.Y. CHEN as a substitute for the Middle coal-bearing formation 
to which no geographic name had been given. The type locality 
Shihti (25° 02’ N, 121° 44’ E) is a small village at the southwest 
of Juifang in Taipei-hsien. 

See: MIDDLE COAL-BEARING FORMATION. 


SHIKYAKUTEI COAL MEASURES .............. Miocene 


Chang (L.S.) (1935). Tertiary Cyclammina from Taiwan and 
their stratigraphical significance. Bull. Geol. Surv. Taïwan, N° 4. 


L.S. Chang proposed the term Shikyakutei coal measures to 
replace the Middle coal-bearing formation, Shikyakutei being the 
romanized Japanese of the geographic name of the locality Sze- 
chiaoting (25° 06’ N, 121° 46’ E), in northern Taiwan. 

See: MIDDLE COAL-BEARING FORMATION. 


SHOKKOZAN BEDS Mi. Pliocene-Pleistocene 


Yase (H.), Hanzawa (S.) (1930). Tertiary foraminiferous rocks 
of Taiwan. Sci. Rept. Tohoku Imp. Univ., Ser. II, vol. 14, No. 1. 


The term Shokkozan beds, as it was first used by H. YABE 
and S. Hanzawa, is roughly synonymous with the Shokkosan 
beds of Y. OINOUYE and others (1928) except that a coralline 
limestone is separated from this formation as an independent 
stratigraphic unit caled the Ryukyu limestone. It is defined as 
conformable to the underlying Miaoli beds and showing gradual 
transition to them, with the lower limit lying where the fossili- 
ferous shale of the Byoritsu beds disappears, and unconformably 
overlain by the Plateau Gravel as well as by the Ryukyu lime- 
stone. 
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Undoubtedly, this term is applied to indicate what is now 
known as the Huoyenshan facies of the Toukoshan formation 
which is included by YABE and Hanzawa into the Miaoli beds. 


SHOKKOZAN CONGLOMERATE ..... Pliocene-Pleistocene 


Hanzawa (S.) (1930). Geology of Taiwan (in Japanese). 
Science Council of Japan Rept., vol. 6. 
See: SHOKKOZAN BEDS with which it is synonymous. 


SHUICHANGLIU BEDS ................ Eocene-Oligocene 


Juan (V.C.) (1954). Physiography and Geology of Taiwan. 
China Culture Publishing Foundation. 


V.C. Juan used the name Shuichangliu beds as a substitute 
for the Suityoryu formation. He put the Shuichangliu beds in the 
Eocene. 


See: SUITYORYU FORMATION and SHUICHANGLIU FORMATION. 


SHUICHANGLIU FORMATION .......... Eocene-Oligocene 


Ho (C.S.) (1953). Mineral Resources of Taiwan. Ministry of 
Economic Affairs. 


See Suityoryu Formation for which the term is a substitute, 
« Shuichangliu » being the romanized Chinese for the three cha- 
racters which the Japanese pronounce suityoryu. 


SHUILIKENG FORMATION ..................... Miocene 


Ho (C.S.) et al. (1956). Geology and coal deposits of the Chi- 
chitashan area, Nantou. Bull. Geol. Surv. Taiwan, No. 9. 


The formation is named for its exposure near the town of 
Shuilikeng (23° 49’ N, 120°51’ E), Nantou-hsien. It is distributed 
widely in the Chichitashan coal field. 

The Shuilikeng formation is subdivided into three members, 
the lower Shihmen member, the intermediate Changhukeng shale 
member, and the upper Shenkeng sandstone member. The Shih- 
men member is represented mainly by dark gray shale and thick 
beds of gray to light gray sandstone. The thickness of this mem- 
ber varies from 300 to 350 meters. The Changhukeng shale 
member is composed largely of dark gray massive shale, some- 
what sandy and slightly sericitic. The thickness of this second 
member is about 500 meters. The Shenkeng sandstone member 
is represented chiefly by gray to light gray, massive or thick- 
bedded, compact, fine-grained sandstone. The thickness of the 
Shenkeng member ranges from 400 to 500 meters. The total 
thickness of the Shuilikeng formation attains to 1 200-1 350 meters. 
Glauconite is abundantly found in the Shuilikeng formation, 
especially in the lower and middle members. No glauconitic rocks 
have ever been noted in the beds younger than the Shuilikeng 
formation in the Chichitashan coal field. 
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The Shuilikeng formation contains rich marine fossils, chiefly 
foraminifers and mollusks, and more rarely echinoids and corals. 
They are more abundant in the middle shale member than in its 
overlying and underlying members. 

The Shuilikeng formation can be correlated with the Nan- 
kang (Nanko) sandstone and the Tsouho (Sogo) formation in 
northern Taiwan. The Changhukeng shale member of this for- 
mation can be correlated with the Talu shale member of the 
Ca ubuahakone formation in the Chuchuangkeng oil field in 

iaoli. 


USS USS) OS PA wo o De A E a Pliocene 


Ishizaki (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N°s 220-226. 

See: SZEKOU FORMATION. 

Szekou is pronounced as siko by the Japanese. 


ROE IOS EES EP, aa a a E re Pleistocene 


Maxtyama (T.) (1933). Explanatory Text of the Geological 
Map of Taiwan, Kyuko Sheet. Government-General of Taiwan. 


The Sinsyosi bed is named after the type locality Hsin- 
chuangtze (24° 55’ N, 120°58’ E), which the Japanese pronounce 
sinsyosi, Hsinchu-hsien. 

See: TYUREKI FORMATION with which it is synonymous. 


SINTEN GROUP SR eee sone RO Miocene 


IcHrkawa (Y.) (1929). The stratigraphy of the coal fields of 
Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 36, No. 429. 


The term Sinten group was proposed to represent the lower 
portion of the Taihoku series. It was named from the town of 
Hsintien (24° 57’ N, 121°32’ E), which the Japanese pronounce 
sinten, Taipei-hsien. 

The Sinten group is defined to be conformably overlain by 
the Kungkuan tuff of the Kiirun group and underlain by the 
Kussyaku formation of the Urai series. However, the relation bet- 
ween the Sinten group and the underlying Urai series is unknown 
as they are always in fault contact wherever exposed. The distribu- 
tion of the Sinten group was somewhat misrepresented and parts 
of the Wulai group were erroneously mapped as the Sinten group 
by Y. Icurkawa. L.S. Chang (1948) has pointed out that the strata 
which were mapped as the Sinten group on the two sides of the 
Chuchih fault must be distinguished from each other. The group 
on the southeastern side of the fault is Oligocene, while that on 
the opposite side is Miocene in age. Therefore, the Sinten group 
must be applied only to the Miocene strata conformably overlain 
by the Kokan tuff of the Kiirun group. It is widely exposed in 
Taipei-hsien and Taoyuan-hsien on the northwestern side of the 
Chuchih fault. 
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The Sinten group includes the Lower coal-bearing formation 
and the Sinten formation, to which detailed descriptions are 
referred. 

See: LOWER COAL-BEARING FORMATION and SEITAN (WUCHIH- 

SHAN) FORMATION. 


SIN TIK UCSERIES? 22.) Saat n ees Upper Miocene-Pliocene 


Icumawa (Y.) (1929). The stratigraphy of the coal fields of 
Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 36, No. 429. 


The term Sintiku series was proposed by Y. IcHIKAWA to 
represent a rock series which rests conformably on the Taihoku 
series and in turn is unconformably overlain by the older fluvia- 
tile formation of Quaternary age, developed in northern Taiwan. 
It was named for its wide distribution in the district of Hsinchu 
(24° 48’ N, 120° 58 E), which the Japanese pronounce sintiku. 

The rock components of this series consist mainly of medium- 
to coarse-grained sandsotne, locally conglomeratic, and shale, 
which are apparently softer than those of the Taihoku series. They 
were subdivided into two groups: the upper is called the Hoppo 
group and the lower the Sankyo group. The latter has a thickness 
about 1400 meters and bears several thin seams of non-coking 
coal at its lowest portion, while the former measures more than 
1500 meters in thickness and consists of much softer rocks. 

This series is widely distributed in northern Taiwan. 

Except its lowest portion, this group is in general rich in 
marine mollusks, foraminifers, etc. 

Y. IcHIKAWA assumed this series to be Pliocene, but YABE and 
S. Hanzawa regarded its lower subdivision (the Sankyo group) to 
be Upper Miocene in age. 


SLATE FORMATION! . 2.00%. a CR SELL eRe Eocene 


Oor (Z.) (1939). Explanatory Text of the Geological Map of 
Taiwan, Taito Sheet. Government-General of Taiwan. 


This formation is composed mainly of black slate sometimes 
intercalated with thin layers of dark compact sandstone. The area 
in which it is exposed covers the eastern flank of the Central 
Range near Taitung. 

It is equivalent to the lower part of the Suo group (q. v.). 


SLATE SD Es EM LESS craic: Gee oe EN EEE KUA Eocene-Oligocene 


Issi (Y.) (1897). Geology and Mineral Resources of Taiwan 
(with map). Government-General of Taiwan. 


This is the earliest term proposed to represent a mighty 
sequence of metasediments exposed in an area covering the 
greater part of the Central Range. The series was first regarded 
as Paleozoic to Mesozoic in age, but it has been known as Eocene 
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according to studies during later decades, and as partly Eocene 
and partly Oligocene according to the latest research. 

This series has been differentiated into the Suo group (q. v.) 
and the Wulai group (q. v.). 


DUGOSEOEMATION or nyo. rae. thle ae ak, Oe it Miocene 


Icntkawa (Y.) (1930). Explanatory Text of the Geological 
Map of Taiwan, Toen Sheet. Government-General of Taiwan. 


The Sogo formation was described by Y. IcHIKAwA as the 
marine strata below the Nanko sandstone formation and above 
the Middle coal-bearing formation in the Kiirun group. It was 
named for its typical development in a small village Tsouho 
(24° 53’ N, 121° 23’ E), which the Japanese pronounce sogo, about 
six kilometers south of Sanhsia in Taipei-hsien. 

The Sogo formation consists principally of alternating beds 
of sandstone and shale, each bed being two to six meters thick. 
Sandstone is generally prominent in the lower part, some being 
richly fossiliferous and calcareous. The thickness of the Sogo 
formation is 320 meters on an average. It is widely distributed 
in northern Taiwan, especially in the districts of Taipei and 
Taoyuan. South of Taoyuan the demarcation between the Sogo 
formation and its overlying Nanko sandstone is quite obscure, 
and there is a trend to group these two formations into a single 
stratigraphic unit. The Sogo formation corresponds to the lower 
division of the « Upper marine fossil beds» proposed by Tan 
(1929). 

Operculina bartschi multiseptata Yabe and Hanzawa occurs 
in abundance in some horizons. Other fossils commonly met with 
are: Ammobaculites hayasakai Ishizaki, Textularia kansaiensis 
Ishizaki, T. hosonoi Ishizaki, T. akaminei Ishizaki, Gaudryina 
kokuseiensis Ishizaki, Amusiopecten yabei Nomura, etc. 


SOKUTO SANDSTONE FORMATION .... Eocene-Oligocene 


IcutKawa (Y.) (1932). Explanatory Text of the Geological 
Map of Taiwan, Sinten Sheet. Government-General of Taiwan. 


The name is derived from Chuku (24° 56’ N, 121° 41’ E), which 
the Japanese pronounce sokuto, Taipei-hsien. 

The formation is a dark-gray colored, compact, fine- to 
medium-grained muddy sandstone intercalated with black shale. 
Its thickness is 200 to 300 meters. 

Lying conformably above the Kanko formation and below 
the Taitozan formation, and grouped together with the two as 
well as with the Kizan formation further above, this sandstone 
formation is a member of the Gaogan group, which represents the 
upper part of the Urai series and has been considered early Oli- 
gocene to Eocene in age. 

No fossils of age significance have been found. 
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SUAO GROUP NE BILI AR Re Eocene-Oligocene 


Ho (C.S.) (1953). Mineral Resources of Taiwan. Ministry of 
Economic Affairs. 


See Suo Group for which the term is a substitute, < Suao > 
being the romanized Chinese for the two characters which the 
Japanese romanize as « Suo >. 


SUAO SLATE FORMATION ............ Eocene -Oligocene 


Juan (V.C.) (1954). Physiography and Geology of Taiwan. 
China Culture Publishing Foundation. 


V.C. Juan used the name Suao slate formation for the Suo 
group (g. v.). He put the Suao slate formation into Eocene. 


SUILIEN SERIES ee. tac on re ee ree Miocene-Pliocene 


Lin (C.C.) (1951). Geohistorical study of the Hualien district, 
Taiwan. Formosan Science, vol. 5, N° 3-4. 


The Suilien series was proposed by C.C. Lin in 1951 to des- 
cribe the conglomerate on the Milun tableland and along the 
Hualien coast. Detailed description and geological age of the Sui- 
lien series has not been given in Lin’s paper. This series is pro- 
bably equivalent to the Suiren conglomerate formation of Usami, 
which has been recognized as a part of the Takangkou formation 
of T.L. Hsu. 

See: SUIREN CONGLOMERATE FORMATION and TAKANGKOU 

FORMATION. 


SUIREN CONGLOMERATE FORMATION ..... Pliocene (?) 


Usami (M.) (1939). Explanatory Text of the Geological Map 
of Taiwan, Karenko Sheet. Government-General of Taiwan. 


The term Suiren conglomerate formation was proposed by 
Usami for the conglomerate beds in the northern part of the 
Coastal Range. The type locality of this conglomerate is Shuilien 
(23° 46’ N, 121°33’ E), which the Japanese romanize as Suiren, 
Hualien-hsien. 

The age of the Suiren conglomerate formation is Pliocene, 
according to Usami. Usami mentioned that the Suiren conglome- 
rate formation lies unconformably upon the older rocks whose 
ages are not mentioned in his paper (op. cit.) Later, T.L. Hsu has 
found that the Suiren conglomerate formation is a part of the 
Miocene Takangkou formation (q. v.). 


SUITYORYU FORMATION .............. Eocene-Oligocene 


Hayasaka (I), Icntmura (T.), Tomita (Y.), Tan (K.) (1936). 
Report on the geology of the damaged area of the Taiwan earth- 
quake of 1935 (in Japanese). In The Taiwan Earthquake of 1935. 
Government-General of Taiwan. 
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The name is after the village Shuichangliu (24° 04’ N, 
120° 52’ E), which the Japanese pronounce suityoru, Nantou- 
hsien. 

In the type locality the Suityoryu formation is mainly a black 
shale intercalated with dark gray quartozse sandstone, and is in 
fault contact with both the Hakurei formation, which is appa- 
rently older than it, and Miocene sediments. 

The usage of this originallly rather local term has been later 
extended to include all early Tertiary rocks above the Yonryo 
quartzite and to represent the upper part of the Urai group. By 
this definition, the term Suityoryu formation means the Kaya- 
hara, Taitozan, Kizan, Kussyaku, and Aoti formations or their 
equivalents grouped as a whole. With the Aoti formation exclu- 
ded, such an assemblage is synonymous with the term Gaogan 
group. 

Described in general, the Suityoryu formation, in its broad 
sense, is a 2000-meter sequence of slate-shale and sandstone, 
both dark-colored, intervened not infrequently with basalt and 
pyroclastic rocks. Among the fossils found from this formation 
Schizaster (? Paraster) taiwanicus Hayasaka, Nucula sp., Pecten 
sp., Crassatellites nipponensis Yokoyama, Pholadomya cf. nasuta 
Conrad, Venus (?) arisanensis Yokoyama, Paphia taiwanensis 
(Yokoyama), Ficus taiwanicus (Yokoyama), and Nautilus cf. ja- 
ponicus Schimizu are the more important forms of echinoids and 
mollusks; and Cyclammina cancellata H.B. Brady, C. compressa 
Cushmann, C. incisa (Stache), C. pacifica Beck, C. tani Ishisaki 
are common foraminifers. Besides these, the occurrences in this 
formation of Bathysiphon eocenicus Cushman and G.D. Hanna, 
Gaudryina collinsi Cushman, G. hayasakai Chang, Karreriella 
hantkeniana Cushman, Robulus arcuato-striatus (Hantken), Sa- 
racenaria ampla Cushman and Todd, Globolulimina hannai Cush- 
man and Ellisor, and Uvigerina cf. vicksburgensis Cushman and 
Ellisor in northeastern Taiwan and of Bulimina pyrula d’Orbigny, 
Globigerina bulloides d’Orbigny, G. bulloides var. triloba Reuss, 
G. eggeri L. Rhumbler, Globigerinoides conglobata (H.B. Brady), 
Orbulina universa d’Orbigny, O. bilobata (d’Orbigny), and Glo- 
borotalia menardii (d’Orbigny) in central Taiwan are significant 
in suggesting that it might be partly Oligocene in age instead of 
entirely Eocene as formerly assigned. 

The Suityoryu formation has a wide distribution in the Cen- 
tral Range though its correlation with some of the early Tertiary 
rocks in southern Taiwan is still left to be established more pre- 
cisely. 

The formation name « Suityoryu » is also romanized as « Sui- 
choryu > or « Shuichangliu >. 


SUNGSHAN FORMATION ............. Pleistocene-Recent 

Tan (K.) (1939). Geological consideration on the Taihoku 
basin (in Japanese). Jubilee Publication in Commemoration of 
Professor H. Yabe’s Sixtieth Birthday, vol. 1. 
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The Sungshan formation is named for its occurrence near the 
town of Sungshan (25° 04’ N, 121° 34 E), Taipei-hsien. 

The Sungshan formation is established from the cores of a 
number of borings driven for ground water and some other 
engineering purposes. The thickness is 50-60 meters, overlain by 
recent deposits and underlain by the Linkou formation. 

The Sungshan formation is composed mainly of clay with 
subordinate sand. The Sungshan formation crops out in and 
around the Taipei basin and occupies an area of about 150 sq. km. 
It is considered to have been deposited when the Taipei basin 
was a lake invaded by sea water. 

The Sungshan formation contains a rich molluscan fauna, 
including Meretrix meretrix (Linnaeus), Joanissiella oblonga 
(Hanley), Venus isabellina Philippi, Sinonovacula constricta (La- 
marck), Anadara nodifera (von Martens), A. cornea (Reeve), Be- 
guina (Trapezium) japonica (Pilsbry), Ostrea rivularis Gould, 
O. cf. iredalei Faustino, Ostrea sp., Placuna placenta (Linné), 
Mactra veneriformis Reeve, Neritina (Dostia) violacea (Gmelin), 
Cancellaria cf. bocageana C. et D., Cerithidea (Cerithideopsilla) 
cingulata (Gmelin), Natica maculosa Lamarck, Nassarius sp., Ba- 
lanus amphirata var. 


SUO FORMATION «pac cit aa ciate cers rete Eocene-Oligocene 


Ocasawara (M.) (1933). Explanatory Text of the Geological 
Map of Taiwan, Dainano Sheet. Government-General of Taiwan. 


See Suo Series, of which this formation is a subdivision 
consisting of black or brownish slate with very thin beds of 
brown sandstone. 

See also Suo Group for the fossil content and the age of this 
formation. 


SUOZGROUP RS ed aaa cd Re ne Eocene-Oligocene 


Cuanc (L.S.) (1948). Discussions on the stratigraphy of Taiwan 
(in Chinese). Ti-Chi-Lun-Ping, vol. 13, N°s 3-6. 

This is a modification from the term Suo series (q. v.), 
retaining the name of the type locality Suo (the present roma- 
nization being Suao) (24°35’ N, 121°48’ E), Ilan-hsien, after 
which the original series was named. 

The Suo group is composed mainly of well-cleaved slate 
and dark quartzose sandstone, the former being predominant in 
the upper part while the latter in the lower part. These main 
constituents are frequently intercalated with thin layers of lime- 
stone and marl. The basal part is represented by beds of conglo- 
merate composed of pebbles of various metamorphic rocks derived 
from the Tananao schist and the Pihou formation, to both of 
which this group is unconformable. 

The Suo group is widely distributed along the crest and in 
the higher part of the western flank and in the southern stretch 
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of the eastern flank of the Central Range. It is the rocks of this 
group that constitute the mountains forming the back-bone of 
the island of Taiwan. 

The age of this group has been first determined to be Eocene 
from those fossil foraminifers like Assilina formosensis Hanzawa, 
Discocyclina spp., Asterocyclina spp., and Nummulites spp. 
However, the later discovery of Cyclammina compressa Cush- 
man, C. tani Ishizaki, Pyrgo sp., Pyrulina cf. cylindroides (Roe- 
mer), and Allomorphina trigona Reuss in Ilan-hsien from the 
rocks of the Suo formation of the Suo series of the old classifi- 
cation suggests that a part of the Suo group might be early Oli- 
gocene in age. 

Besides the term Suo series, from which the term Suo group 
is a modification, other terms synonymous with it are the Suao 
group and Suao slate formation (q. v.). 


SUO SERIES 9... 0.02.08: Late Mesozoic-Eocene-Oligocene 


Ocasawara (M.) (1933). Explanatory Text of the Geological 
Map of Taiwan, Dainano Sheet. Government-General of Taiwan. 

See: SUO GROUP. 

Ocasawara considered his Suo series to be Eocene or older 
in age and subdivided it into the Piyahau formation, the Sansei 
formation, and the Suo formation. It should be noted that a part 
of the Piyahau formation of the Suo series has been distinguished 
to be the Pihou formation (q. v.) of late Mesozoic age, and that 
the Suo formation of this series has also been considered in 
recent years to be early Oligocene in age according to the fossil 
foraminifers contained therein. Thus the Suo series, as it was 
defined by Ocasawara, is not exactly synonymous with the Suo 
group in current use. 


SYOKKOZAN FORMATION .......... Pliocene-Pleistocene 
IshHizaki (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 
See: CHUKOUSHAN BEDS and SHOKKOZAN BEDS. 
Chukoushan is romanized either as shokkozan or syokkozan 
by the Japanese. 


SYUKROKO-FORMATION 2e das sas wa ours Miocene 
IsHizak1 (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N° 220-226. 
See: CHUHUANGKENG FORMATION. 
Chuhuangkeng is pronounced as syukkoko by the Japanese. 


SYUKKOKO GROUP NI ti ce eee ene eee Miocene 

Rin (T.) (1935). Stratigraphical studies on the younger Ter- 
tiary and Pleistocene formations of the Toyohara district, Taityu 
prefecture, Taiwan. Mem. Fac. Sci. & Agr. Taihoku Imp. Univ., 
vol. 13, No. 3. 
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The Syukkoko group was first described as a group of the 
Syukkoko series by C.C. Lin. It is named for its occurrence near 
the village of Chuhuangkeng (24°27’ N, 120°51’ E), which the 
Japanese pronounce syukkoko, Miaoli-hsien. 

At the type locality, the Syukkoko group is overlain by the 
Kantosan group. It is synonymous with the Chuhuangkeng for- 
mation of K. Torn and K. YosHrpa. 

See: SYUKKOKO FORMATION. 


SYUKKOKO SANDSTONE ...................... Miocene 


IsuizaKi (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N** 220-226. 

See: CHUHUANGKENG SANDSTONE. 

Chuhuangkeng is pronounced as syukkoko by the Japanese. 


SYUK KOKO) SERIES NM os. Rane cies eee ts oy ee Miocene 


Rin (T.) (1935). Stratigraphical studies on the younger Ter- 
tiary and Pleistocene formations of the Toyohara district, Taityo 
prefecture, Taiwan. Mem. Fac. Sci. & Agr., Taihoku Imp. Univ., 
vol. 13, No. 3. 

The Syukkoko series is named for its occurrence near the 
village of Chuhuangkeng (24°27’ N, 120°51’ E), which the Japa- 
nese pronounce syukkoko, Miaoli-hsien. 

At the type locality, the Syukkoko series, which is overlain 
by the Toyohara series, is divided into two groups: the Kantosan 
group in the upper and the Syukkoko group in the lower. For 
detail of the Syukkoko series refer to these groups. 


BAEROU FORMATION... A, er SR Pliocene 


RoKkaku (H.), Maxryama (S.) (1934). Report on the Hengchun 
Oil Field, Kaohsiung. Government-General of Taiwan. 

The name of the Szekou formation is derived from a small 
village Szekou, about 2 kilometers west of Hengchun (22°00’ N, 
120°44’ E), Pingtung-hsien. 

The distribution of the Szekou formation is restricted to a 
few small exposures in the narrow gullies on the east side of 
the Hengchun terrace. It is supposed to be in fault contact with 
the Kosyun formation to the east and unconformably overlain 
by the Hengchun limestone and the Oluanpi sand and gravel 
formation. Bluish gray soft sandy shale is the chief lithologic 
constituent of this formation. The total thickness is unknown due 
to limited exposures. The Szekou formation contains a wealth 
of molluscan fossils, including: Arca (Arca) philippiana Dunker, 
Clementia similis Sowerby, Crassatellites loebbeckei Kobelt, Cu- 
cullaea granulosa Jonas, Dosinia angulosa Philippi, Macoma 
(Psammacoma) galatea Lamarck, Paphia japonicus Gmelin, Pec- 
ten squamosus Gmelin, Clathrodrillia flavidula Lamarck, Conus 
flavidus Lamarck, Nassarius canaliculata Lamarck, Xenophora 
exuta Reeve, and many others. 
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The age of the Szekou formation is given as upper Pliocene 
by Nakamura. 


UNENE teas. SIMON Gs AS Seba calli vit Eocene 


Juan (V.C.) (1954). Physiography and Geology of Taiwan. 
China Culture Publishing Foundation. 

V.C. Juan used the name Szeleng beds as a suite for 
the Yonryo quartzite. 


See : YONRYO QUARTZITE and SZELENG SANDSTONE. 


EIGEN Gre DIS TONES TN is aaee de cc. Eocene 


Ho (C.S.) (1953). Mineral Resources of Taiwan. Ministry of 
Economic Affairs. 


See Yonryo quartzite for which the term is a substitute, 
« Szeleng » being the romanized Chinese for the two characters 
which the Japanese pronounce yonryo. 


TABLELAND GRAVEL BED ..........:,.:.... Pleistocene 


Tan (K.) (1929). On the stratigraphy of the Shantzechiao 
district, Taiwan (in Japanese). Trans. Nat. Hist. Soc. Formosa, 
vol. 19, N° 105. 


In the Shantzechiao area, Taipei-hsien, the Tableland gravel 
bed is uncenformably underlain by the Kueishan group. The 
boulders in the gravel sometimes attain up to 70 cm in diameter. 
They are either of older rocks which form the Central Range of 
the island, or of rocks of the Shantzechiao and the Kueishan 
groups. 

The- Tableland gravel bed is covered by a red soil, the so- 
called « lateritic soil >, not more than a few meters in thickness. 
The gravel itself is often cemented with a similar red matrix, 
though it is limited to its upper portion, just below the red soil. 
The height of the surface of the Tableland gravel bed is about 
100 meters above sea-level in the west section and about 240 
meters above sea-level in the northeastern section. 

The thickness of the Tableland gravel bed varies greatly, 
but it is estimated at 60 meters or so. 


TACHIENSHAN FORMATION ........... Miocene-Pliocene 


Yosma (K.) (1935). Report on the Geology of the Hsiaomei 
Oil Field, Tainan (in Japanese). Government-General of Taiwan. 
The term Tachienshan formation was first proposed by 
K. Yosua. It is the lowest formation exposed in the Hsiaomei 
oil field and is in fault contact with the Hsiaomei formation. 
The name of this formation is derived from the mountain Ta- 
chienshan (23°35’ N, 120°37’ E) in the eastern, part of Chiayi-hsien. 
The Tachienshan formation is composed mainly of an alter- 
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nation of hard sandstone and shale, intercalated with sandy shale 
and greyish white loose sandstone. The thickness is 2000 meters. 

The Tachienshan formation comprises the Upper coal-bearing 
formation, the Kueichulin formation, the Chinshui shale and the 
Cholan formation, ranging from late Miocene to late Pliocene. 
For this reason, this term is abandoned at present. 


TAFUN FORMATIONS ne en: ae Mesozoic (?) 


YEN (T. P.), SHENG (C.C.), Keng (W.P.), Yang (Y.T.) (1956). 
Some problems on the Mesozoic formation of Taiwan. Bull. Geol. 
Surv. Taiwan, No. 8. 

The name is after the village of Tafun (23°23’ N, 121°07’ E), 
Taitung-hsien, and was used to differentiate a group of sandstone 
and slate from the Eocene Suo slate for its being possibly Me- 
sozoic in age. 

In the type locality Tafun, this formation, underlain by 
crystalline schists and metadiabase, both of Paleozoic age, and 
succeeded by the Eocene slate, is subdivided into a lower Tomiri 
member and an upper Rurun member. The Tomiri member, about 
1200 meters thick, consists of a basal conglomerate containing 
pebbles of various metamorphic rocks, slate with thin sandstone 
layers or slate and sandstone in alternation, slate with conglo- 
merate, and very massive sandstone with thin slate layers toward 
the top. The Rurun member, about 1500 meters in thickness, is 
composed of slate with sandstone in the lower part and slate 
containing belemnoid-shaped pyrite aggregates in the upper. 

The distribution of this formation is at present known to be 
limited to a small area on the eastern flank of the middle section 
of the Central Range. 


TAIHO COARSE-GRAINED SANDSTONE BEDS 
Upper Miocene 
Gan (S.) (1940). Geology of the Sankyo district, Kaizan-gun, 


Taihoku Prefecture (in Japanese). Taiwan Tigaku Kizi, vol. 11, 
Nos. 3-4. 


This name was applied to a formation of the Okei group 
of Upper Miocene age. It is almost the equivalent of the 
Taiho formation defined by IcHTKawa except that it includes the 
uppermost part of the Upper coal-bearing formation defined by 
IcHIKAWA. 

These beds as described by Gan are characterized by a white 
coarse sandstone and yield abundant fossils. They are locally 
intercalated with tuff and basalt flows or sills in the Sankyo 
district. 

These beds conformably lie on the Upper coal-bearing for- 
mation and are succeeded by the Utokutu beds of the Taikei 
group without any conceivable break. 

Fossils therefrom include numerous mollusks, foraminifers, 
and echinoids. 

See: TAIHO FORMATION and KANTOSAN SANDSTONE. 
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CAFO FORMATION... ....:,.......... Upper Miocene 


IcHikawa (Y.) (1930). Explanatory Text of the Geological 
Map of Taiwan, Toen Sheet. Government-General of Taiwan. 


The Taiho formation is a formation of the Sankyo group. 
It was named for its occurrence near the village Tapu (24°54 N, 
121°21’ E), which the Japanese pronounce taiho, Taipei-hsien. 
Both the Taiho coarse-grained sandstone beds given by YEN in 
1940 and the Taiho sandstone by YEN and CHEN in 1953 are coor- 
dinated to this formation. 

The Taiho formation consists of light-colored, medium- to 
coarse-grained, fossiliferous sandstone, amounting to 300 meters 
in thickness. It is conformably overlain by the Niki formation 
and underlain by the Upper coal-bearing formation. 

This formation name has been widely used in the geological 
maps of northern Taiwan. It corresponds to the lower part of the 
Kueichulin formation in the Miaoli district and is synonymous 
with the Kuantaoshan formation. This formation was first sug- 
gested by Y. IcHIKawaA to be Pliocene in age. However, YABE and 
Hanzawa regarded it to be upper Miocene, and this opinion is 
followed by most geologists. 

For detailed list of fossils see Kuantaoshan formation. 


PARCS ANDSTONE, ai aa Upper Miocene 
YEN (T.P.), CHEN (P.Y.) (1953). Explanatory Text of the 
Geologic Map of Taiwan, Taipei and Juifang Sheets. Geol. Surv. 
Taiwan. 
The Taiho sandstone is almost a synonym of the Taiho for- 
mation (q. v.). 


SOI CRE SERIES ER AI CRE. Bee Miocene 


IcutKawa (Y.) (1929). The stratigraphy of the coal fields of 
Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 36, No. 429. 

The Taihoku series is named for its wide distribution in Tai- 
pei, which the Japanese pronounce taihoku. 

According to IcHrKawa’s description, the Taihoku series is 
divided into two groups: the Kiirun and Sinten groups. The 
former, with a thickness of 1700 meters, is subdivided from above 
downwards into five units: the Nanko sandstone, the Sogo for- 
mation, the Middle coal-bearing formation, the Tairyo formation, 
and the Kokan tuff; while the latter, with a thickness of 850 
meters, is subdivided into two units: the Lower coal-bearing 
formation and the Seitan formation. 

Because it contains abundant species of Miogypsina, Mio- 
gypsinoides, and Lepidocyclina (Nephrolepidina), it is considered 
to be Miocene in age. 


DR AGRO) 21. Ql. Gex IY Pe. AA Pliocene 

Gan (S.) (1940). The geology of the Sankyo district, Kaizan- 
gun, Taihoku prefecture (in Japanese). Taiwan Tigaku Kizi, 
vol. 11, N°s 3-4. 
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The Taikei group is named for its occurrence near the town 
of Tachi (24°55’ N, 121°17’ E), which the Japanese pronounce 
taikei, Taoyuan-hsien. 

At the type locality, the Taikei group lies conformably below 
the Naisaku group and above the Okei group. It consists mostly 
of sandstone beds with shale and sandy shale. The rocks are 
friable and soft. The Taikei group, 1400 meters thick, is divided 
into three parts: the upper part is called the Kinkako beds, the 
middle the Goki beds, and the lower the Utokutu beds. For 
detailed description of the Taikei group refer to these beds. 

The Taikei group is developed in the northern part of Tao- 
yuan-hsien and the southern part of Taipei-hsien where its name 
is applicable only. 


TAIKOKUSAN FORMATION .................... Miocene 


Toru (K.) (1935). Explanatory Text of the Geological Map 
of Taiwan, Tosei Sheet. Government-General of Taiwan. 


The type locality of this formation is the mountain Takehshan 
(24°19’ N, 120°54’ E), which the Japanese pronounce taikokusan, 
in Tungshih, Taichung-hsien. It is conformably overlain by the 
Chinshui shale and underlain by the Kuboyama formation. 

This formation is composed principally of sandstone with a 
few layers of shale and laminar alternations of sandstone and 
shale. The thickness is estimated at about 1600 meters. The Tai- 
kokusan formation is upper Miocene in age and is equivalent to 
the Sankyo group. Fossils contained in this formation are Oper- 
culina ammonoides (Gronovius), Rotalia schroeteriana (Parker et 
Jones), Oliva mustellina Lamarck, Galene granulifera Lin, Cly- 
peaster cf. japonicus Döderlein. 


TAIKOZAN LIMESTONE ............. Pliocene-Pleistocene 


IsHizaKI (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N°s 220-226. 


See: TAKANGSHAN LIMESTONE. 
Takangshan is pronounced as taikozan by the Japanese. 


TAIMOHO FORMATION ............. Pliocene-Pleistocene 


Tort (K.) (1935). Explanatory Text of the Geological Map 
of Taiwan, Tosei Sheet. Government-General of Taiwan. 


The Taimoho formation is named for its occurrence near the 
village of Tamaopu (24919 N, 120°50’ E), which the Japanese 
pronounce taimoho, Taichung-hsien. This formation is chiefly 
distributed on the west side of the Toukoshan, in the hills north- 
east of Tamaopu, and also on the cliffs along the western bank 
of the Tachiachi west of the same village. It consists mainly of 
loose sandstone with conglomerate and soft shale, which is mostly 
bluish, but sometimes greenish gray in color. 

This formation is conformably overlain by the Toukoshan 
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conglomerate and underlain by the Cholan formation. The total 
thickness is estimated to be 900 meters. In this formation fossils 
of some mammals and mollusks were found on the west side of 
the Toukoshan. They are as follows: Anomia lischkei F. et D., 
Arca granosa L., Cyclina sinensis (Gmelin), Ostrea cf. gigas 
Thunberg, Stegodon aff. sinensis Owen, Rhinoceros sp., Cervus sp. 

It is equivalent to the Hsiangshan facies of the Toukoshan 
formation. 


uber FORMATION"... 100 UU OS Early Recent 


Chang (L.S.) (1955). The stratigraphy of Taiwan (in Chi- 
nese). Quart. Journ. Bank of Taiwan, vol. 7, N° 2. 


The term Tainan formation is proposed to include the un- 
consolidated sand and sandy clay layers building up the Chiayi- 
Tainan raised coastal plain, which are known as the Tainan sand 
and mud, the Hutoupi shell-bearing formation, and the Shen- 
kengtsu shell-bearing formation. The thickness of these super- 
ficial deposits is estimated at about 20-30 meters in Tainan city, 
thinning out gradually towards the hilly region to the east of 
the plain. Except for the sandy and conglomeratic strata in 
nearly N-S trend along the hilly side, they lie horizontally. 

This formation is considered to be deposited during the 
latest transgression. In the vicinity of Tainan city topographic 
features representing ancient offshore bar, back marsh, and sand 
dunes are still preserved. At present the formation is raised to 
about 40 meters above sea-level. It may be contemporaneous 
with the Sungshan formation of the Taipei basin. 

See: TAINAN SAND AND MUD, HUTOUPI SHELL-BEARING FOR- 

MATION, and SHENKENGTSU SHELL-BEARING FORMATION. 


TAINAN SAND AND MUD .................. Early Recent 


IsHizak1 (K.) (1943). The Streblus from Taiwan (in Japanese). 
Taiwan Tigaku Kizi, vol. 14, Nos. 3-4. 


The Tainan sand and mud are named for their occurrence 
in the city of Tainan (23°00’ N, 120°12’ E) and its environs. They 
consist chiefly of unconsolidated, bluish gray sand and sandy 
clay layers, containing here and there remains of marine and 
fresh-water mollusks and foraminifers. According to ISHIZAKI, 
Rotalia annectens (Parker and Jones), R. indopacifica Thalmann, 
R. schroeteriana (Parker and Jones), R. takanabensis (Ishizaki), 
R. beccarii (Linné), Pyrgo tainanensis Ishizaki, and some species 
of Elphidium are most common among the foraminifers. 

These beds lie horizontally and are known to occur also in 
the vicinities of Tahu, Hunei, Kaohsiung-hsien. 


See: TAINAN FORMATION. 


TAIREKI FORMATION ............... Pliocene-Pleistocene 


Icutkawa (Y.) (1930). Explanatory Text of the Geological Map 
of Taiwan, Tikuto Sheet. Government-General of Taiwan. 
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(Taireki formation, continued) 


The Taireki formation is a member of the Hoppo group. At 
the type locality, Talih (24°44’ N, 121°02’ E), which the Japanese 
pronounce taireki, of Hsinchu-hsien. The Taireki formation lies 
conformably below the Tikuto formation and above the Intosi 
formation of the Hoppo group. The Taireki formation consists of 
soft, light coloured sandstone with distinct cross-bedding. In the 
middle and lower parts it is medium- and often coarse-grained 
and intercalated with thin lenses or nodules of highly siliceous 
sandstone, but in the upper part it is fine-grained and thin beds 
of sandy shale occur more frequently. Fossils are rare in it. Its 
thickness attains 500 meters. 

K. Isu1zak1 has proved with paleontologic and stratigraphic 
evidence that the Upper coal-bearing formation and the Upper 
marine fossil beds have been partly confounded by Y. IcHIKAWA 
and Z. Oor with this formation. 


TAIRYOSEFORMATIONS-ER eae Sea SEE Miocene 


Icxikawa (Y.) (1930). Explanatory Text of the Geological Map 
of Taiwan, Toen Sheet. Government-General of Taiwan. 


The Tairyo formation is overlain by the Middle coal-bearing 
formation and underlain by the Kokan tuff, all in the Kiirun 
group of the Taihoku series. It is named after the village of 
Taliao (24°55’ N, 121°26’ E), which the Japanese romanize as 
Tairyo, in Sanhsia of Taipei-hsien. The distribution of the Tairyo 
formation extends from Taipei-hsien to Ilan-hsien on the north- 
east and through Taoyuan-hsien to Hsinchu-hsien on the south. 

The Tairyo formation is composed of light bluish-gray, com- 
pact and dense, fine-grained sandstone and grayish black shale. 
Its upper and middle parts are composed mainly of thick sand- 
stone, which is partly calcareous and contains shale interbeds. 
The lower part is alternating beds of sandstone and shale with 
black shale predominanting. A few calcareous sandstone beds 
carrying abundant fossils of Ditrupa sp. are quite characteristic. 

The thickness of the Tairyo formation at the type locality 
is about 350 meters. It thickens toward the coastal area of Chilung, 
where it reaches 650 meters or so and contains coarse- to medium- 
grained quartzitic sandstone in the upper part. 

The Tairyo formation corresponds to the upper division of 
the Lower marine fossil beds suggested by K. Tan (1929). 

The Tairyo formation yields a considerable number of fossils 
including : Operculina bartschi multiseptata Yabe and Hanzawa, 
Lepidocyclina (Nephrolepidina) verbeeki Newton and Holland, 
Cycloclypeus communis Martin, Miogypsina mamillata Yabe and 
Hanzawa, M. saitoi Yabe and Hanzawa, Cellepora formosensis 
Newton and Holland, Echinodiscus formosus Yoshiwara, Astricly- 
peus integer Yoshiwara, and Amusiopecten yabei Nomura. 


TAITOZAN FORMATION no OSAMA Oligocene 


IcHtkawa (Y.) (1930). Explanatory Text of the Geological 
Map of Taiwan, Toen Sheet. Government-General of Taiwan. 
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The name is derived from the Tatungshan (24°53/ N, 121°33’ E), 
which the Japanese pronounce tuitozan, Taipei-hsien. 

The Taitozan formation is composed mainly of slate inter- 
bedded with thin layers of gray colored sandstone. There is hard 
black shale in the upper part of the formation. The thickness is 
600 meters. 

As a member of the Gaogan group of the Urai series, the 
Taitozan formation is underlain by the Sokuto sandstone for- 
mation and is overlain by the Kizan formation, both of the said 
group. 

From this formation only the occurrence of Schizaster sp. 
has been reported at the localities where its name was first used, 
and that its age is now regarded as Oligocene is in consequence 
of a study on the foraminiferal contents found in Yuhang which 
is about 30 kilometers northeast from the type locality. For 
details of the fossil contents see Suityoryu formation. 

Subdividing the Urai series on a lithologic basis shows that 
this formation has a considerable distribution in the northern 
part of Taiwan. 


TAKANGKOU FORMATION UE 2000 Miocene 


Hsu (T.L.) (1956). Geology of the Coastal Range, Eastern 
Taiwan. Bull. Geol. Surv. Taiwan, No. 8. 


The Takangkou formation is a name given by T.L. Hsu for 
the main sedimentary formation in the Coastal Range, including 
the Suiren conglomerate formation of Usami and the Uehara 
formation of Z. Oor. The type locality is Takangkou (23°28’ N, 
121°30’ E), a village on the coast and near the middle part of the 
Coastal Range. The thickness of the Takangkou formation is 
variable from place to place, the thickest of which, estimated 
along the Shuisui-Chimei section, is about 2700 meters. The 
Takangkou formation lies conformably upon the Tuluanshan 
formation and is overlain conformably by the Chimei formation. 

Lithologically, the Takangkou formation contains mainly shale 
and conglomerate. The shale of the Takangkou formation is dis- 
tributed extensively along the Coastal Range. It is sometimes 
earthy, usually dark gray in color, carrying abundant foramini- 
feral fossils and occasionally with some round pebbles of andesite 
or limestone nodules in the lower part. There are two types of 
conglomerate in the Takangkou formation. One is the irregular 
or lenticular conglomerate, with a great thickness up to 500 
meters, thinning out gradually and changing into sandstone and 
shale. This type of conglomerate, named the « Suiren conglome- 
rate formation» by Usamt, is a local lithologic variety and 
itself alone can hardly be considered as a formation. Foraminifers 
collected from this conglomerate are similar to those from the 
shale of this formation. The other type of conglomerate is bedded 
conglomerate whose thickness in each bed ranges from 50 to 100 
meters. This type of conglomerate is usually well developed on 
the eastern slope of the Coastal Range, extending for some 10 
kilometers lengthwise in each locality. 
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(Takangkou formation, continued) 


The shale of the Takangkou formation occurs extensively 
along the Coastal Range. The conglomerate of the first type is 
common in the northern part of the Coastal Range, while the 
second type is distributed in the southern part. The use of the 
name «Takangkou formation» is generally restricted to the 
Coastal Range of eastern Taiwan. 

The age of the Takangkou formation is Miocene. Fossils in 
the formation are mostly foraminifers. They are given as follows: 
Amphistegina quoii d’Orbigny, A. radiata (Fichtel and Moll), Ba- 
culogypsinoides sp., Calcarina calcar d’Orbigny, C. vermiculata 
(Howchin and Parr), Cassidulina pacifica Cushman, Cyclocly- 
peus sp., C. communis Martin, Elphidium chapmani Cushman, 
Globigerinoides conglobata (Brady), Globorotalia tumidai (Brady), 
Gypsina vesicularis (Parker and Jones), Lepidocyclina (Nephro- 
lepidina) sp., Lithothamnium ramosissimum Reuss, Miogypsina 
(Miogypsinoides) dehaarti Van der Vlerk var. formosensis, Oper- 
culina sp., O. bartschi Cushman, O. complanata (Defrance) var. 
japonica Hanzawa, O. venosa (Fichtel and Moll), Orbulina uni- 
versa d’Orbigny, Pyrgo sp., P. murrhina (Schwager), Quinque- 
loculina akeriana d’Orbigny, Robulus sp., R. bicularis (d’Orbi- 
gny), Siphogenerina raphanus (Parker and Jones), Siphogenerina 
raphanus (Parker and Jones), Siphonodosaria cf. oinomikadoi 
(Ishizaki), Streblus indopacificus (Thalmann), S. schroeterina, 
S. schroeterianus (Parker and Jones). 


TAKANGSHAN LIMESTONE ......... Pliocene-Pleistocene 


Yoshida (K.) (1932). Report on the Geology of the Oil Field 
of Southwestern Chishan, Kaohsiung (in Japanese). Government- 
General of Taiwan. 


The Tankangshan limestone is named for its occurrence near 
the Takangshan (22°52’ N, 120°22’ E), Kaohsiung-hsien. 

At the type locality it is estimated to be 300 meters in thick- 
ness. It is overlain by the Lingkou conglomerate and is in fault 
contact with the Chiting formation, but Yoshida inferred that it 
may be conformably underlain by the Chiting formation. 

The Takangshan limestone is divided into two parts. The 
upper part is called the coralline limestone, being porous, white 
or light grey in color, fossiliferous, 50 meters in thickness. The 
lower part, the greenish sandy shale, is muddy and soft, 250 
meters in thickness. 

The coralline limestone was once included by H. YABE and 
S. Hanzawa into the so-called Ryukyu limestone. 


TARENG FORMATION Nr nt ce Miocene 


Ho (C.S.) et al. (1956). Geology and coal deposits of the 
Chichitashan area, Nantou. Bull. Geol. Surv. Taiwan, No. 9: 

It is named after the village of Takeng (23°55’ N, 120°48’ E), 
Nantou-hsien. 

The Takeng formation is conformably overlain by the Shui- 
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likeng formation and underlain by the Tsukeng formation. This 
formation is divided into two members in the Chichitashan coal 
field. The lower member is the Shihszeku member, which consists 
mainly of dark gray shale and thick-bedded gray sandstone. It is 
200 to 250 meters in total thickness. The upper member is the 
Tanliaoti member, which is represented largely by «dark gray 
shale alternating with thin beds of sandstone or clay ironstone 
in places. The thickness of the upper member is 400 to 500 meters. 
The sandstone is most abundant in the lower part of this for- 
mation and the compact, massive shale is more prominent in the 
upper part. Glauconite is rich in this formation. 

The Takeng formation yields a few foraminifers in most of 
the shale beds. Foraminifers and mollusks are found more in the 
upper Tanliaoti member than in the lower Shihszeku member. 

This formation, especially its lower part, is likely the equi- 
valent of the Middle coal-bearing formation in northern Taiwan. 
Its upper part may be correlated with the Tsouho formation in 
northern Taiwan. 


PARAN FORMATION mii do dea ele em Pliocene 


Tori (K.) (1935). Explanatory Text of the Geological Map 
of Taiwan, Tosei Sheet. Government-General of Taiwan. 


The type locality of the Takuran formation is Cholan 
(24°19’ N, 120°49’ E), which the Japanese pronounce takuran, 
Miaoli-hsien. Its thickness at the type locality is 2000 meters. 
But in the Kuohsing oil field, its thickness attains 2900 meters. 
Above the Takuran formation is medium- to coarse-grained sand- 
stone with subordinate conglomerate and shale interbeds of the 
Taimoho formation. Below the Takuran formation is the Chinshui 
shale. The Takuran formation is in conformable contact with 
formations above and below it. 

Facies changes of the Takuran formation are very evident. 
General lithological subdivision of this formation is therefore 
hardly possible. It consists chiefly of sandstone and muddy sand- 
stone with interbeds of shale and sandy shale. 

The Takuran formation is distributed widely in western 
Taiwan. It belongs to the Pliocene. 

Foraminifers, mollusks, and other fossils are abundant in the 
Takuran formation, such as Rotalia schroeteriana (Parker and 
Jones), R. indopacifica Thalmann, Operculina ammonoides 
(Gronovius), Arca inflata Reeve, Anadara cornea Reeve, Anadara 
granosa Linné, Cucullaea granulosa (Jonas), Glycymeris formosa 
(Yokoyama), Amusium pleuronectes (Linné), Pecten (Notovola) 
naganumanus Yokoyama, Anomia lischpei Dautzenberg and 
Fischer, Thyasia bisecta Conard var. nipponica Yabe and Nomura, 
Pitar indecoroides (Yokoyama), Cyclira sinensis (Gmelin), Tellina 
protoenuibirata Nomura, Aloidis erythrodon (Lamarck), Umbo- 
nium (Suchium) moniliferum (Lamarck), Turritella bacillum 
Kiener, T. filiola Yokoyama, Architectonica perspectiva (Linné), 
Batillaria multiformis (Lischke), Fusinus nodosoplicatus (Dun- 
ker), Oliva mustellina Lamarck, Turricula byorituensis Nomura, 
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Echinarachnius mirabilis (A. Agassiz), Peronella (Peronellites) 
ovalis Hayasaka and Morishita, Galene granulifera Lin, Acila cf, 
divaricata Hinds. 


TAK URAN GROUP. Humeur ae MUR EC Pliocène 


Rin (T.) (1935). Stratigraphical studies on the younger 
Tertiary and Pleistocene formations of Toyohara district, Taityu 
prefecture, Taiwan. Mem. Fac. Sci. & Agr., Taihoku Imp. Univ. 
vol. 13, N° 3. 


The Takuran group, which is synonymous with the Takuran 
formation (q. v.), was first used by Rin as the upper part of the 
Toyohara series. Since lithological subdivision of this group is 
hardly possible, due to the fact that it often changes laterally 
in rock facies, it is usually mapped as one formation. 


TAKURAN SANDSTONE AND SHALE .......... Pliocene 


Hayasaka (I.), Lin (C.C.), YEN (T.P.) (1948). An outline and 
some problems of the stratigraphy of Taiwan. Acta Geologica 
Taiwanica, vol. 2, N° 1. 


See: TAKURAN FORMATION, with which it is synonymous. 


TALIAO FORMATION xi. oct cage ores au Miocene 


Wane (Y.) (1953). Geology of the Chinkuashih and Chiufen 
districts, Taipeihsien, Taiwan. Acta Geologica Taiwanica, N®. 5. 


See Tairyo Formation of which this term is a synonym, 
« Taliao > being the romanized Chinese for the two characters 
which the Japanese romanize as « Tairyo ». 


TALA GROUP scsi tinier iis Jame kk. EA Miocene 


Lin (C. C.) (1954). Geology of Taiwan (in Chinese). In Taiwan 
Hsin-chih. China Culture Publishing Foundation. 

(C. C.) Lin used the term Taliao group to include the Tairyo 
formation and the Kokan tuff (q. v.). 


TALU SHAKE eee vk EAS No OT NS UE ee Miocene 


Anpo (S.) (1930). On the geology of the Byoritsu oil field 
of Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, Vol. 37, Supple- 
ment to NO 447. 


The type locality of the Talu shale is Talu-keng (24° 28’N., 
120° 51’ E.) between Fuchi and Chuhuangkeng, Miaoli-hsien. The 
Talu shale is one of the constituents of the Houlung group of 
Miocene age. It is conformably overlain by the Laoman sandstone 
and underlain by the Peiliao sandstone. It has a thickness of 
200 meters at the type locality. 

The Talu shale corresponds to the middle division of the 
Nankang sandstone proposed by Y. IcHIKAwA, and is often treated 
as a member of the Nankang sandstone. It has a wide distribution 
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in western Taiwan. This formation is rich in foraminifers. 
According to K. Isxizakt (1939) and L.S. Chang (1955), the most 
characteristic forms are: Ammobaculites hayasakai Ishizaki, 
Cribrostomoides cf. bradyi Cushman, Cyclammina incisa (Stache), 
C. tani Ishizaki, Textularia akaminei Ishizaki, T. hosonoi Ishizaki, 
T. kausaiensis Ishizaki, Gaudryina kokuseiensis Ishizaki, Marti- 
nottiella communis (d’Orbigny, Robulus lucidus (Cushman), R. 
taluensis Chang (MS.), Saracenaria schencki Cushman and 
Hobson, Guttlina (Sigmoidina) pacifica Cushman and Ozawa, 
and G. (Sigmoidina) pacifica var. ishizakii Chang (MS). 

For further references see: IsHizaK1 (K.) (1939), Chang (L. 
S.) (1955). 


TALUNGSHAN FORMATION .................... Miocene 


Ho (C.S.), Tsan (S.F.), Pan (C.W.). Yane (Y.T.) (1954). 
Geology of the Nanchuang coal field, Miaoli, Taiwan. Bull. Geol. 
Surv. Taiwan, N° 6. 

The « Talungshan formation » is a lithogenetic term compri- 
sing all the marine strata between the Upper (Nanchuang) and 
Middle (Shihpi) coal-bearing formations in the Nanchuang coal 
field in Miaoli-hsien. The type locality Talungshan (24°35’ N, 
121°01’E.) is a sharp ridge on the east of Nanchuang. This 
formation is correlated with the Nanko sandstone and the Sogo 
formation of Y. IcHIKAwA. 

The Talungshan formation is characterized by a succession 
of gray, massive or thick-bedded sandstone which contains shale 
interbeds and a thick section of shale in the middle part. The 
Talungshan formation is 800 meters thick at the type locality, 
divisible into three parts. The upper Henglungshan sandstone 
member is 200 meters thick, composed mainly of gray, dense, 
compact and thick-bedded sandstone, with Operculina ammo- 
noides (Gronovius) as the characteristic fossil. The middle 
Fantzetien shale member, ranging from 150 to 250 meters thick, 
is represented by gray to dark gray shale or sandy shale and 
contains abundant fossil foraminifers (see list in Talu Shale). 
The lower Chialishan sandstone member, 350 meters thick, is 
composed of light colored, fine-grained, massive sandstone. 

See: NANKO SANDSTONE and SOGO FORMATION. 


TANANAO COMPLEX ............... Paleozoic-Triassic (?) 


Ho (C.S.) (1953). Mineral Resources of Taiwan. Ministry of 
Economic Affairs. 

See Dainano Complex for which the term is a substitute, 
« Tananao » being the romanized Chinese for the three charac- 
ters which the Japanese romanize as « Dainano ». 


TANANAO METAMORPHIC COMPLEX (or METAMOR- 
ETE ss ae AA WA WAA aa hn Late Paleozoic to Mesozoic (?) 
Juan (V.C.) (1954). Physiography and Geology of Taiwan. 

China Culture Publishing Foundation. 
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Both the terms Tananao metamorphic complex and Tananao 
metamorphics appear in Juan’s paper as alternates for the term 
Tananao schist (q. v.). 


TANANAO SCHIST .............. Paleozoic to (?) Mesozoic 


YEN (T. P.) (1954). Some geological problems on the Tananao 
schist. Bull. Geol. Surv. Taiwan, N° 7. 


The locality after which the schist is named is at 24° 25 N., 
121°46’ E in Ilan-hsien. 

Despite being called schist, the Tananao schist is in fact a 
wide assortment of various metasediments and metavolcanics, 
and also some meta-igneous rocks. The chief rock types in this 
metamorphic complex are paragneiss, amphibolite, amphibole 
schist, chlorite schist, graphite schist, quartz schist, quartzite, and 
crystalline limestone. Due to the complexity of its structure, the 
thickness of the Tananao schist could not be measured with 
certainty, although it must be doubtless in the magnitude of 
several thousand meters. 

So far as the present knowledge permits, the Tananao schist 
may be divided into three parts solely on petrographic basis. 
The apparent lowest part, to which the name Kanagan gneiss 
has been given, is a psammitic gneiss granitized from arkose. 
It is also believed that a part of it, after having undergone 
migmatization, might have formed a part of the Yuantoushan 
gneiss, which also occurs in the Tananao schist but has been 
separated from the latter as an individual rock unit. Another 
part of the Tananao schist is represented by a rock group collec- 
tively termed as black schist, which comprises graphite and 
graphite-sericite schist and schistose sandstone, chlorite schist 
being rare. The remaining part of the Tananao schist, which is 
of wider distribution and might be of a greater thickness, is a 
sequence of interbedded crystalline limestone, black schist and 
green schist. The crystalline limestone, sometimes dolomitic, is as 
thick as more than 1000 meters in some places but becomes less 
developed toward the south. The last two parts of the Tananao 
schist are in fault contact with each other along the whole length 
of their exposures. 

Igneous rocks intruding into the Tananao schist are various 
in composition, mostly represented by their metamorphic forms, 
like orthogneiss, metadiabase and serpentinite. 

Fossils are rare in the Tananao schist and only from its 
crystalline limestone member have been discovered Neoschwa- 
gerina (?), Schwagerina (?), Parafusulina (?), and other undeter- 
minable fossils of Neoschwagerinidae and Schwagerinidae, and 
Waagenophyllum sp. These fusulinids and the coral suggest that 
at least a part of the schist is of Permian age, with the possibility 
that the time range of the schist may be extended upward to the 
Mesozoic for some parts. 

The Paleozoic Tananao schist is the oldest rock formation of 
Taiwan. It is frequently in fault contact with younger formations 
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in the Central Range, on the eastern flank of which it is conti- 
nuously exposed as the axial zone in the tectonic pattern of the 
island. Where normal stratigraphic relation exists, the schist is 
unconformably overlain by the Pihou formation of the Creta- 
ceous (?) age or the Suo group of the Eocene. 

Synonymous with the Tananao schist is the obsolete term 
Dainano series. 


TANGENSHAN SANDSTONE .................... Miocene 


Ho (C.S.) (1956). Miocene rocks of the Chutouchi oilfield, 
Tainan. Bull. Geol. Surv. Taiwan, N° 8. 


The term Tangenshan sandstone is named after the Tangen- 
shan (23°07’ N, 120°31’ E), a mountain range east of Yuching in 
Tainan-hsien. The Tangenshan sandstone is characterized by light 
bluish gray to gray, massive, muddy sandstone with gray shale 
or sandy shale interbeds. Bedding is generally poor due to mas- 
siveness of the sandstone. Most of the sandstone exposures are 
precipitous and the composition is of graywacke to subgraywacke 
type. Usually the sandy part and the shaly part are so intimately 
mixed up that it is hard to differentiate sandstone from shale 
in deeply weathered outcrops. 

The Tangenshan sandstone lies conformably below the Yen- 
shuikeng shale and above the Changchihkeng formation. Its 
thickness is 450-550 meters. 

The leading fossils in the Tangenshan formation include: 
Dorothia sp., Cyclammina incisa, Clavulina subangularis, Oper- 
culina ammonoides, Uvigerina schwageri, and many unnamed 
species of Eponides, Textularia, and Robulus. Accurate correla- 
tion of the Tangenshan sandstone with the better established 
sequence in northern Taiwan is not yet available because of 
marked bio-facies change and lack of intermediate paleontologi- 
cal sections for comparative study. The whole formation may 
be tentatively correlated to the lower part of the Nanchuang 
formation and the upper part of the Nankang sandstone in 
northern Taiwan. 


WADI FORMATION..............: MO MCE Miocene 


Wanc (Y.) (1953). Geology of the Chinkuashih and Chiufen 
districts, Taipeihsien, Taiwan. Acta Geologica Taiwanica, N° 5. 


See: Taiho Formation and Taiho Sandsione of which this 
term is a synonym, < Tapu > being the romanized Chinese for the 
two characters which the Japanese pronounce taiho. 


TAROKO FORMATION :......:.................. Miocene 


Makiyama (T.) (1936). Explanatory Text of the Geological 
Map of Taiwan, Taiko Sheet. Government-General of Taiwan. 


The name is derived from the Taroko river in Miaoli-hsien. 
The Taroko formation consists of fine-grained hard sandstone, 


108 
(Taroko formation, continued) 


dark grayish brittle shale and alternation of these rocks. The 
sandstone is more or less calcareous and usually alters to grayish 
brown after weathering. 

This formation corresponds to the upper part of the Chu- 
huangkeng formation or, more precisely, to the Upper coal- 
bearing formation. 


TAWOSSILTSTONE , 5 ae sue sete ete oats eee A Miocene 


Chang (L.S.) (1955). The stratigraphy of Taiwan. Quart. 
Journ. Bank Taiwan, vol. 7, N° 2. 


The Tawo siltstone was first used by L. S. CHanc in 1955 to 
indicate the upper member of the Kueichulin formation which 
he called the muddy sandstone member in 1950 and C.C. Lin 
named it the Tawo muddy sandstone for its good outcrop at 
Tawo (24° 24’ N., 120° 48’ E.), Miaoli-hsien. 

The Tawo siltstone is of the latest Miocene age. It is overlain 
conformably by the Chinshui shale of Pliocene age and underlain 
by the Shihliufeng shale of Miocene age. 

The Tawo siltstone is composed of interbeds of brownish- 
grey sandstone and dark bluish-grey shale. Sandstone beds 
predominate. In the middle part, the Tawo siltstone is marked 
by banded structure of laminated sandstone and shale bands of 
only a few millimeters or less in thickness. This formation often 
shows false bedding, wave bedding and ripple marks. Coal 
fragments, sand pipes and calcareous hard nodules are also 
frequently present. Its thickness is about 500 meters at Tawo, 
the typo locality. 

Except those which have been mentioned in the Kuantaoshan 
sandstone and the Shihliufeng shale, the following fossils are 
most frequently found in the Tawo siltstone: Pelecypods, Trisides 
kiyonoi Makiyama; Gastropods, Tibia fusus (Linné); Echinoids, 
Linthia tatwanensis Hayasaka, Faorina chinensis Grey (= Sinae- 
chinus kawaguchii Hayasaka), Echinarachnius mirabilis (A. 
Agassiz), Peronela (Peronellites) ovalis Hayasaka and Morishita. 


TANSO: FORMATION: : 12552 US o EMEA TANE Pleistocene 


Maxryama (T.) (1934). Explanatory Text of the Geological 
Map of Taiwan, Tyureki Sheet. Government-General of Taiwan. 


The Tensiko formation is named for its occurrence at the 
tableland of Tientzehu (24°52’ N, 121°11’ E), which the Japanese 
pronounce tensiko, Taoyuan-hsien. It is composed of lateritic red 
earth in the upper part and gravel in the lower part. 

The pebbles of the gravel are mainly whitish quartzite, dark 
grey siliceous sandstone, dark bluish grey to yellowish brown 
calcareous sandstone, basalt and diabase, among which the for- 
mer two derived from the Urai group are most abundant. The 
size of pebbles is commonly 10-20 cm in diameter, but sometimes 
attaining more than 1 meter. 
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The thickness is variable from several meters to 50-60 meters. 

It was formed before the Tyureki formation and after the 
Toukoshan formation (the Daiboho gravel bed), and is uncon- 
formable to both of them. 

Its equivalents are widely distributed not only in western 
Taiwan but also in eastern Taiwan, being sometimes confounded 
with the Toen and Tyureki formations as the so-called Tableland 
(or Plateau) gravel in early reports. 


TIKUTO CONGLOMERATE .......... Pliocene-Pleistocene 


IsHizaKI (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N°s 220-226. 

See: CHUTUNG CONGLOMERATE. 

Chutung is pronounced as tikuto by the Japanese. 


FUER O FORMATION 1. ......... Miocene-Pleistocene 


IcHikawa (Y.) (1930). Explanatory Text of the Geological Map 
of Taiwan, Tikuto Sheet. Government-General of Taiwan. 


The Tikuto formation is a member of the Hoppo group. At the 
type locality, Chutung (24°45’ N, 121°04’ E), which the Japanese 
pronounce tikuto, of Hsinchu-hsien. The Tikuto formation is con- 
formably overlain by the Kurin formation and underlain by the 
Taireki formation of the Hoppo group. The Tikuto formation is 
composed of sandstone, shale, and conglomerate in the upper part. 
Conglomerate is developed near Chutung, containing pebbles of 
sandstone, basalt, and, rarely, coal, and thinning out southwest- 
ward. The thickness of the formation is 450 meters. 

The Tikuto formation is developed in the middle part of 
Hsinchu-hsien and Taoyuan-hsien, within which the application 
of the term Tikuto formation is restricted. 

The-Tikuto formation is equivalent to the upper part of the 
Chinshui sandstone (q.v.) and belongs to the Hsiangshan facies 
of the Toukoshan formation (q. v.). 

However, different rock units have been mapped by 
Y., IcHIKAwWA and Z. Oo as the Tikuto formation. It is partly 
proved to be Miocene by K. ISHIZAKI. 


TOEN FORMATION Ye ere oa. Soe va ell lees ss Pleistocene 
Maxryama (T.) (1934). Explanatory Text of the Geological 
Map of Taiwan, Tyureki Sheet. Government-General of Taiwan. 
The Toen formation is named for its occurrence on the table- 
land near Taoyuan (25°00’ N, 121°18’ E), which the Japanese 
pronounce toen, Taoyuan-hsien. 

It is composed of gravel and clay with a thin layer of 
yellowish lateritic earth on top. It is considered to be thin de- 
posits on river terraces formed after the Tyureki formation on 
the adjacent higher terraces. 

It was often confounded with the Tyureki and Tensiko for- 
mations as the so-called Tableland (Plateau) gravel in early 
reports. 
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TOEN TABLELAND GRAVEL ................. Pleistocene 


Maxtyama (T.) (1933). Explanatory Text of The Geological 
Map of Taiwan, Osono Sheet. Government-General of Taiwan. 


See: TOEN FORMATION with which it is synonymous. 


TOKASAN CONGLOMERATE ........ Pliocene-Pleistocene 


Toru (K.) (1935). Explanatory Text of the Geological Map 
of Taiwan, Tosei Sheet. Government-General of Taiwan. 


The Tokasan conglomerate is named for its occurrence in 
Toukoshan, Taichung-hsien. It is the uppermost division of the 
Tosei group of the Toyohara series, and is unconformably over- 
lain by the Pleistocene terrace deposits and conformably under- 
lain by the Taimoho formation. It is made up of conglomerate 
with a few sand layers, and the lower part of the formation is 
intercalated with several thin layers of soft shale and sand con- 
taining fresh-water fossils. The conglomerate contains pebbles 
of hard sandstone and other rock varieties, among which white 
hard sandstone pebbles derived from the Hokurei formation is 
comparatively rich. The thickness is estimated at more than 400 
meters. It is equivalent to the upper part of the Tokazan series 
(q. v.). 


TORAZAN BEDS.: SI Ar OMR ORNE Pliocene-Pleistocene 


Rin (T.) (1935). Stratigraphical studies on the younger Ter- 
tiary and Pleistocene formations of the Toyohara district, Taityu 
prefecture, Taiwan. Mem. Fac. Sci. & Agr. Tathoku Imp. Univ. 
vol. 13, No. 3. 


It is synonymous with the Tokozan series and the Tokazan 
group (q.v.), both of which were proposed by the same author. 


TOKAZAN CONGLOMERATE ........ Pliocene-Pleistocene 
Tan (K.), Rin (T.) (1934). On the Syokkozan formation (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 24, No. 130. 
See: TOKAZAN SERIES with which it is synonymous. 


LTORAZANS GROUP EE UWA Pliocene-Pleistocene 


Rin (T.) (1933). On the mode of occurrence of the mamma- 
lian fossils from Taiwan (in Japanese). Taiwan Tigaku Kizi, 
vol. 4, Nos. 5-6. 


Representing a rock sequence composed of a 500-meter thick 
conglomerate in the upper part and a 550-meter thick sand-clay 
formation in the lower part, underlain by the Toyohara group in 
the Toukoshan of Taichung-hsien, the term Tokazan group is 
synonymous with the term Tokazan series (q. v.) proposed by the 
same author. 


TOSAZAN, SERIES ue. ethers Pliocene-Pleistocene 
Rin (T.) (1935). Stratigraphical studies on the younger Ter- 
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tiary and Pleistocene formations of the Toyohara district, Taityu 
prefecture, Taiwan. Mem. Fac. Sci. & Agr., Taihoku Imp. Univ., 
vol. 13, No. 3. 


The Tokazan series is named for its occurrence in Toukoshan 
(24°11’ N, 120°48’ E), which the Japanese pronounce tokazan, 
Taichung-hsien. At the type locality this series is classified into 
the following subdivisions: Upper Tokazan beds, more than 500 
meters thick; Transition beds, variable, 50-100 meters thick; 
Lower Tokazan beds, 900 meters thick. 

The lower Tokazan beds consist mainly of sandstone and 
shale, intercalated with pebble bands. The pebbles are usually 
sparsely disseminated, but occasionally very abundant. Sometimes 
fragments of drift wood are contained in them. Abundant mollus- 
can fossils from these beds were reported by M. Yoxoyama, S. No- 
MURA, and others collectively as the fossil mollusks from the 
Miaoli formation : Barbatia yokoyamai Nomura, Trisidos kiyonoi 
Makiyama, Pecten (Notovola) naganumanus Yokoyama, Pecten 
(Vola) bydritsuensis Nomura, etc. are most common among them. 
More important are the mammalian fossils including Stegodon 
sinensis Owen, Rhinoceros sp., Cervus sp., Bibos (?) sp., etc. These 
fossils occur in association with abundant remains of corals and 
foraminifers. 

The transition beds conformably overlying the lower Tokazan 
beds, are alternating beds of sand, clay, and gravel, all of similar 
thickness of about 5-10 meters. They contain fresh water mollusks 
alone or together with marine mollusks. 

The upper Tokazan beds consist of massive conglomerate, 
sometimes, but very seldom, intercalated with thin bands of sand 
and clay, less than 50 cm in thickness. Gravels are rarely com- 
pletely sorted, their size varying in diameter from 10 cm up to 
about one meter in the lower part. At Huoyenshan there 
exist many irregular cross-beddings as shown by the intercalated 
sand bands. This conglomerate is widely distributed over the 
island with a varying thickness, and it sometimes attains to a 
thickness of about 1000 meters. 

The Tokazan series is equivalent to Maxryama’s Tusyo for- 
mation. As thick conglomerate has always been known to merge 
laterally into alternating beds of sand and clay, L.S. CHANG has 
proposed to call the conglomerate facies the Huoyenshan facies 
and the sand-clay facies (occasionally with thin layers of conglo- 
merate) the Hsiangshan facies, instead of the Huoyenshan con- 
glomerate and the Hsiangshan formation respectively. 


TOMIHARA FORMATION ...................... Miocene 


Oor (Z.) (1939). Explanatory Text of the Geological Map of 
Taiwan, Taito Sheet. Government-General of Taiwan. 


The Tomihara formation was proposed by Z. Oor in 1939 
to describe the alternation of sandstone and shale in Fuyuan 
(22°47’ N, 121°08’ E), which the Japanese pronounce tomihara, 
and Shihshan, Taitung-hsien. This formation was recently 


112 
(Tomihara formation, continued) 


recognized by T. L. Hsu as a part of the Lichi formation, 
which is locally rich in sandstone at some places. The rocks at 
Fuyuan and Shihshan, as Oor has mentioned, are mainly clayey 
shale, with poor stratification, containing numerous fragments of 
basic rocks. 

The age of the Tomihara formation is Miocene and is older 
than the Ouma formation and younger than the Uehara forma- 
tion. The Tomihara formation is conformable to the Uehara 
formation and the relation between the Tomihara formation and 
the Ouma formation is unknown. 


See: LICH! FORMATION. 


TORANZANATUPE LUE chic ota incu cis oe ene e ere asa a eee Miocene 


Oor (Z.) (1939). Explanatory Text of the Geological Map of 
Taiwan, Taito Sheet. Government-General of Taiwan. 


The term Toranzan tuffite was proposed by Ziro Oo to 
describe the andesitic rocks of the lower part of the Miocene 
in the area about 15 kilometers north of Taitung, eastern Taiwan. 
The formation takes its name from the Tuluanshan (22°53’ N, 
121°10’ E), which the Japanese romanize as Toranzan. 

The age of the Toranzan tuffite is Miocene. The older for- 
mation lying beneath the Toranzan tuffite is not known owing 
to faulting. It is overlain conformably by the Uehara formation. 
The Toranzan tuffite is equivalent generally to the Tuluanshan 
formation, which is of a broader sense and includes various kinds 
of andesitic rocks throughout the Coastal Range. 


See: TULUANSHAN FORMATION. 


TOSEL aa Be Se malta RES, ik cc, Eke cpa canes E Pa Pliocene 


Tori (K.) (1935). Explanatory Text of the Geological Map 
of Taiwan, Tosei Sheet. Government-General of Taiwan. 


The name of the group is after the town of Tungshih (24°17’ N, 
120°50’ E), which the Japanese pronounce tosei, Taichung-hsien. 
The Tosei group, being the upper part of the Toyohara series, 
is underlain by the Maihukuhai group, the lower part of the 
series, and is overlain by Pleistocene sediments. The Tosei group 
is subdivided into four formations: the conglomerate, the Tai- 
moho formation, the Takuran formation, and the Kinsui shale. 
The detailed descriptions of these formations are ascribed- to 
these items respectively. 


TOUKOSHAN FORMATION .......... Pliocene-Pleistocene 


Ho (C.S.) (1953). Mineral Resources of Taiwan. Ministry 
of Economic Affairs. 


See Tokazan series for which the term is a substitute, 
« Toukoshan » being the romanized Chinese for the three cha- 
racters which the Japanese pronounce tokazan. 
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TOUWU SANDSTONE AND SHALE ............. Pliocene 


Lin (C. C.) (1951). Some problems on the oil fields of Hsinchu 
Miaoli (in Chinese). Formosan Mining Industry, vol. 3, Nos. 

The term Touwu sandstone and shale was proposed by 
C.C. Lin to designate the uppermost member of his Takuran 
group. The name of this sandstone-shale member is derived 
from the locality at 24°35’ N, 120°50’ E in Miaoli-hsien. 


RE GROUP US. D NT asus. Pliocene 


Rin (T.) (1933). On the mode of occurrence of mammalian 
fossils from Taiwan (in Japanese). Taiwan Tigaku Kizi, vol. 4, 
Nos. 5-6. 


The type locality of the Toyohara group is Fengyuan (24°15’ N, 
120°44’ ), which the Japanese pronounce toyohara, of Taichung- 
hsien. It lies conformably below the Tokazan group and above 
the Hitosan group and is subdivided into three parts: the upper 
marine fossils beds (about 550 meters thick), the plant fossil 
beds (about 80 meters thick), and the lower marine fossil beds 
(about 1600 meters thick). 

The Toyohara group is developed in the middle part of Tai- 
chung-hsien and in Miaoli-hsien where the term is applicable 
only. 

This group is equivalent to the Takuran group of the Toyo- 
hara series. 


ÉGYOHARAM SERIES cele An Miocene-Pliocene 


Torn (K.) (1935). Explanatory Text of the Geological Map 
of Taiwan, Tosei Sheet. Government-General of Taiwan. 


The Toyohara series is named for its occurrence near the 
village of Fengyan (24°15’ N, 120°44’ E), which the Japanese pro- 
nounce toyohara, Taichung-hsien. 

The Toyohara series is unconformably overlain by the Pleis- 
tocene sediments and conformably underlain by the Kokusei 
series. At the type locality, the Toyohara series is subdivided into 
the Tosei group and the Maihukuhei group. For detailed descrip- 
tion of the series refer to these groups. 

T. Rin (1935) divided the Toyohara series into another two 
groups: the Takuran group and the Hitosan group. For detailed 
description of the series also refer to these latter groups. 


FESO RIO, FORMATION: 2... cutee a tie Miocene 


Ho (C.S.) et al. (1956). Geology and coal deposits of the 
Chichitashan area, Nantou. Bull. Geol. Surv. Taiwan, N° 9. 

See Sogo formation of which this term is a synonym, 
« Tsouho > being the romanized Chinese for the two characters 
which the Japanese romanize as « Sogo >. 


5 Taiwan 
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TSUKENG FORMATION ........................ Miocene 


Ho (C.S.) et al. (1956). Geology and coal deposits of the 
Chichitashan area, Nantou. Bull. Geol. Surv. Taiwan, N° 9. 
It is named for its occurrence at Tsukeng (23°53’ N, 120°49’ E), 


Nantou-hsien. 

The Tsukeng formation is composed of massive dark gray 
shale in the upper part, purple or light green tuffaceous sediments 
in the middle, and interbedded white sandstone and dark shale in 
the lower part. Abundant glauconite layers are found throughout 
the rocks. The total thickness of this formation is unknown be- 
cause nowhere its full section is exposed. At the type section 
near Tsukeng, about 400 meters of this formation are exposed. 

Organic remains are generally scarce in the Tsukeng for- 
mation. There are, however, a few limited horizons in the for- 
mation containing rich faunas, composed of both forami- 
nifers and mollusks. Some broken forms of higher foramini- 
fers represented chiefly by Discocyclina and Camerina have been 
identified in the thin sections made from the tuffaceous sandstone 
of the Tsukeng formation. The occurrence in this formation of 
these fossils that represent an age of upper Eocene is considered 
as due to their being reworked from older sediments. 

The formation is conformably overlain by the Takeng for- 
mation and in fault contact with the Plio-Pleistocene rocks. 

The Tsukeng formation, lower Miocene in age, may be corre- 
lated with the Taliao formation and the Kungkuan tuff in nor- 
thern Taiwan. 


TULUANSHAN ANDESITIC AGGLOMERATE AND TUFF 
Oligocene (?) - Miocene 


Juan (V.C.) (1954). Physiography and Geology of Taiwan. 
China Culture Publishing Foundation. 


The name Tuluanshan andesitic agglomerate and tuff, found 
in a table on pages 20-21 of the author’s book, is used to indicate 
the volcanics in eastern Taiwan, whose age is designated as Oli- 
gocene, including a part of the Miocene. Further description 
about the Tuluanshan andesitic agglomerate and tuff has not 
been given in the book. 

It is apparent that the Tuluanshan andesitic agglomerate and 
tuff is equivalent to the Turanzan tuffite of Oor and the Tuluan- 
shan formation of T.L. Hsu despite its being considered partly 
Oligocene in age. 

According to Juan’s opinion, the Tuluanshan andesitic agglo- 
merate and tuff should be correlated to the Hsintien (Sinten) 
formation of western Taiwan, including the Kungkuan (Kokan) 
tuff beds of the Haishan (Kaizan) formation. 


TULUANSHAN FORMATION ................... Miocene 


Hsu (T.L.) (1956). Geology of the Coastal Range, Eastern 
Taiwan. Bull. Geol. Surv. Taiwan, No. 8. 
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The term Tuluanshan formation was proposed by T.L. Hsu 
to describe the thick sequence of andesitic lava agglomerate, re- 
deposited agglomerate, and a little lenticular tuffaceous limestone 
along the Coastal Range of eastern Taiwan. Another formation 
name earlier used to show the andesitic rocks generally equi- 
valent to the Tuluanshan formation is the Toranzan tuffite which 
was proposed by Z. Oo in 1939. However, the Tuluanshan 
formation is broader in application and includes more rock types 
of the Coastal Range. 

The type locality of the Tuluanshan formation is the Tu- 
luanshan (22°53’ N, 121910’ E), a peak in the southern part of 
the Coastal Range, about 15 kilometers north of Taitung. The 
thickness of the formation measured in the Takangkou section 
is 1 400 - 1 500 meters; it is still thicker in the middle part of the 
Coastal Range. 

The Tuluanshan formation may be divided into three parts 
as follows: The upper part is generally well sorted and stratified 
andesitic conglomerate, occasionally with one or two lenticular 
limestone beds, with thickness ranging from 5 to 50 meters. 
The middle part is poorly sorted conglomerate, being the main 
part of this formation, consisting entirely of andesitic pebbles and 
cobbles. The lower part of the Tuluanshan formation is mostly 
formed of the lava andesitic agglomerate that is well developed 
in the midlde part of the Coastal Range. 

In the Takangkou section, the Tuluanshan formation, lying 
conformably upon the andesitic mass, is overlain conformably by 
the Takangkou formation. 

The Tuluanshan formation is distributed extensively throug- 
hout the Coastal Range, from Taitung to Hualien, for some 140 
kilometers in length. The use of this name Tuluanshan formation 
is restricted to the Eastern Coastal Range. 

Fossils collected from this formation are mainly foraminifers 
in the conglomerate and the lenticular limestone; they are given 
as follows: Acervulina inhaerens Schultz var. plana (Carter), 
Amphistegina radiata (Fichtel and Moll), Carpenteria sp., Cassi- 
dulina pacifica Cushman, Cycloclypeus sp., C. communis Martin, 
Frondicularia foliacea Schwager, Globigerina sp., Globorotalia 
tumidai (Brady), G. globulus Reuss, Gyroidina soldanii d’Orbi- 
gny, Lepidocyclina (Nepholepidina) sumatrensis (Br.), L. swma- 
trensis forma mirabis Bandy, L. taiwanensis Bandy, Miogypsina 
sp., M. (Miogypsinoides) dehaarti van der Vlerk var. formosensis, 
Nephroiepidina sp., Operculina venosa (Fichtel and Moll), Orbu- 
lina universa d’Orbigny, Planorbulinella sp., P. larvata (Parker 
and Jones), Pyrgo murrhina (Schwager), Rotalia schroeteriana 
(Parker and Jones), Sphaeroidinella dehiscens (Parker and Jones), 
and Sporadotrema cylindricum Carter. 

The age of the Tuluanshan formation is Miocene, probably 
the middle and lower Miocene. 


TUNGLO FORMATION ....................... Pleistocene 
Torn (K.), Yosæma (K.) (1931). Report on the Geology of 
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the Oil Fields of Miaoli and Chutung, Hsinchu (in Japanese). 
Government-General of Taiwan. 


The Tunglo formation is named for its occurrence near the 
town of Tunglo (24°29’ N, 120°47’ E), Miaoli-hsien. 

At the type locality, the Tunglo formation consists mainly of 
conglomerate with a few layers of sand and clay. It is distributed 
from Tunglo to Sancha. Its thickness is about 450 meters. 

The Tunglo formation is equivalent to the Huoyenshan facies 
of the Toukoshan formation. 


TUSYO FORMATION .......... Upper Pliocene-Pleistocene 


Maxryama (T.) (1935). Explanatory Text of the Geological 
Map of Taiwan, Hakusyaton Sheet. Government-General of 
Taiwan. 


The Tusyo formation is named for its occurrence near the 
village of Tunghsiao (24°31’ N, 120°41’ E), which the Japanese 
pronounce tusyo, Miaoli-hsien. 

In the vicinity of Paishatun, the Tusyo formation is uncon- 
formably overlain by the Pleistocene gravel. The Tusyo formation 
is composed of alternating layers of sandstone and sandy shale, 
which are rarely intercalated with thin beds of conglomerate. 
The total thickness measured is about 400 meters. It is correlated 
to the Hsiangshan facies of the Toukoshan formation. 

However, in the environs of Tunghsiao, the Tusyo formation 
is employed by T. Maxryama to include a conglomerate tongue, 
which has a maximum thickness more than 900 meters and is 
called by S. Ando the Huoyenshan conglomerate. 

The Tusyo formation is developed in the southwestern part 
of Miaoli-hsien and northwestern part of Taichung-hsien where 
the application of the term Tusyo formation is restricted. 

The Tusyo formation contains a considerable number of fossil 
mollusks and foraminifers. The mollusks were reported by 
M. Yokoyama and S. Nomura as the Miaoli fauna. See: M. Yoxo- 
YAMA. See: M. Yokoyama (1928) and S. Nomura (1933 and 1935). 
For foraminiferal fossils, see H. YABE and S. Hanzawa (1929, list 
pp. 111-115). The following echinoids were reported by I. Haya- 
saka and A. Morisuita: Echinarachnius mirabilis (A. Agassiz), 
Peronella cf. decagonalis (A. Agassiz), Clypeaster japonicus Doe- 
derlein, C. japonicus plana Hayasaka and Morishita, C. japonicus 
alta Hayasaka and Morishita, C. cf. deserti Kew, C. colloti Lam- 
bert, Astriclypeus manni Verill, Breynia cordata Hayasaka, Brey- 
niates tudinaria Hayasaka (1947). 


TUSYO SANDSTONE: aeann Cer reo Pliocene-Pleistocene 


Hayasaka (I.), Lin (C.C.), YEN (T. P.) (1948). An outline and 
some problems of the stratigraphy of Taiwan. Acta Geologica 
Taiwanica, vol. 2, No. 1. 
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Representing the predominantly arenaceous lower part of 
the Toukoshan group which becomes rudaceous upwards, this 
term is a synonym of the Tusyo formation (q. v.). 


OR al es wns tice, bie Le wats Eocene 


: Usamı (M.), Matumoro (T.) (1940). Geological Map of Taiwan, 
Daibuzan Sheet. Government-General of Taiwan. 

See: TYOSYO FORMATION, with which it is synonymous. 

In the Tawushan (Daibuzan) area, where rocks equivalent 
to the Tyosyu formation have been first ranked as a group, this 
group of metasediments of huge thickness comprises the Mari- 
buru, the Kananan, and the Rikiriki formations, from lower to 
the upper. 


FÉOSYU' FORMATION =: ::... Eocene and Oligocene (?) 


IshHizaki (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N% 220-226. 

See : CHAOCHOW FORMATION. 

Chaochow is pronounced as tyosyu by the Japanese. 


RE FORMATION nu costa sd ode 6.05.0 pitié Eocene 


Usami (M.) (1936). Explanatory Text of the Geological Map 
of Taiwan, Giran Sheet. Government-General of Taiwan. 


The formation is named after Chungling (24°43’ N, 121°34’ E), 
which the Japanese pronounce tyurei, Ilan-hsien. 

This is a formation of black slaty shale and fine-grained 
sandstone underlying the Nisimura formation and is considered 
locally as the lowest division of the Bonbon group representing 
the lower portion of the Urai series. 


DANCE. FORMATION iia was Pleistocene 


Maxryama (T.) (1934). Explanatory Text of the Geological 
Map of Taiwan, Tyureki Sheet. Government-General of Taiwan. 


The Tyureki formation is named for its occurrence near 
Chungli (24°57’ N, 121°13’ E), which the Japanese pronounce 
tyureki, Taoyuan-hsien. It is composed of gravel and clay, with 
a thin layer (ca. 1 meter) of yellowish lateritic earth on top. 
The total thickness is estimated at 10-40 meters. This formation 
is considered to be terrace deposits formed before the Toen for- 
mation and after the Tensiko formation and is disconformable 
to the former and unconformable to the latter. The term is syno- 
nymous with the Sinsyosi bed and Tyureki Tableland gravel. 

The Tyureki formation was often confounded with the Toen 
and Tensiko formations as the so-called Tableland (Plateau) 


gravel in early reports. 
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TYUREKI TABLELAND GRAVEL ............. Pleistocene 


Maxtryama (T.) (1933). Explanatory Text of the Geological 
Map of Taiwan, Osono Sheet. Government-General of Taiwan. 


See: TYUREKI FORMATION with which it is synonymous. 


UEHARA FORMATION .......:...:...:..:.42. Miocene 
Oor (Z.) (1939). Explanatory Text of the Geological Map 


of Taiwan, Taito Sheet. Government-General of Taiwan. 


The Uehara formation was proposed by Z. Oo in 1939 to 
describe the shale and sandstone near Lichi (22°49’ N, 121°07’ E) 
(formerly called Uehara) and the limestone near Tungho (for- 
merly called Ouma). This formation is generally equivalent to 
the Lichi formation of T.L. Hsu. The limestone near Tungho, 
which was looked upon as a part of this formation, is recognized as 
the upper part of the Tuluanshan formation of Hsu. Fossils found 
in the limestone by Ook are given as follows: Miogypsina (Mio- 
gypsinoides) dehaarti Van der Vlerk var. formosensis Yabe and 
Hanzawa, Acervulina inhaerens Schultz var. plana (Carter), Am- 
phistegina radiata (Fichtel and Moll), Miogypsina sp., Rotalia 
schroeteriana (Parker and Jones) and Lithothamnium ramosissi- 
mum Reuss. 

The age of the Uehara formation is Miocene. This formation 
is younger than the Toranzan tuffite and older than the Tomihara 
formation; it is probably in conformable contact with the two 
adjacent formations given above. 


See: LICH] FORMATION and TULUANSHAN FORMATION. 


UNSUI FORMATION ................... Miocene-Pliocene 
IsHIZAKI (K.) (1942). An index to Formosan stratigraphy (in 

Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, Nos. 220-226. 
See: YUNSHUI FORMATION. 


Yunshui is pronounced as unsui by the Japanese. 


UPPER COAL-BEARING BEDS .................. Miocene 


Tan (K.) (1929). On the stratigraphy of the Shantzechiao 
district, Taiwan (in Japanese). Trans. Nat. Hist. Soc. Formosa, 
vol. 19, No. 105. 


The term Upper coal-bearing beds was proposed by K. Tan 
as a name for the Middle coal-bearing formation (q.v.) of 
Y. ICHIKAWA. 


UPPER COAL-BEARING FORMATION ........... Miocene 


IcHIKAWA (Y.) (1929). The stratigraphy of the coal fields of 
Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 36, No. 429. 


The Upper coal-bearing formation is the uppermost division 
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of the Miocene coal-bearing strata in Taiwan. It has a wide 
distribution in western Taiwan, extending from the northern 
coast, southwards through Taipei, Taoyuan, Hsinchu, Miaoli, Tai- 
chung, Nantou, to the Alishan area in Chiayi-hsien. Its thickness 
varies from 450 to 700 meters or more, increasing southwards. 


The upper coal-bearing formation is conformably overlain by 
the Taiho formation (or the Kantosan sandstone) and underlain 
by the Nankang sandstone. It consists of a variable sequence of 
white sandstone, shale, sandy shale, and banded beds of shale 
and sandstone. Thin coal seams are found in many horizons 
throughout the whole formation. It is divided into three parts in 
Miaoli-hsien. The upper member, 150 meters thick, consists of 
massive, coarse-grained, white sandstone, with thin interbeds of 
dark shale, banded shale, and coal. The middle and lower mem- 
bers are composed predominantly of thinly banded beds of shale 
and sandstone with interbeds of dark grey shale and thick sand- 
stone, which is more abundant in the middle. Many carbonaceous 
beds and a few poor coal seams are also present. The combined 
thickness of the middle and lower members is nearly 550 meters. 


Important coal seams are confined to the upper white sand- 
stone member (See Fuchi White sandstone) of this formation. 
There are four workable coal seams in the Szetoushan area of 
Miaoli-hsien, but only two coal seams or one seam beyond that 
area. The Upper coal-bearing formation contains some brackish 
and marine mollusks (Ostrea, Arca, etc.) and fragmental plant re- 
mains. Marine foraminifers are also found south in Chiayi-hsien. 


The stratigraphic equivalents of the Upper coal-bearing for- 
mation include the Nanchuang coal-bearing formation, the Nan- 
chuang coal formation, and the Wutu formation. The name Upper 
coal-bearing formation is the first proposed. 


UPPER COAL BEDS (or SERIES) ................ Miocene 


Juan (V.C.) (1954). Physiography and Geology of Taiwan. 
China Culture Publishing Foundation. 


All Miocene strata in western Taiwan have been grouped 
together by Juan as a single formation, the Haishan formation. 
According to him, the Haishan formation consists of four sub- 
divisions. They are, in ascending order, the Kungkuan tuff beds, 
the Middle coal beds, the Upper coal beds and the Kueichulin 
shale beds. It is obvious that the Upper coal beds of Juan are not 
equivalent to the generally known Upper coal-bearing formation 
of ICHIKAWA since the Nankang sandstone and the Tsouho for- 
mation, which lie between the overlying Upper coal-bearing for- 
mation and the underlying Middle coal-bearing formation in 
IcutKawa’s classification, have been put into the Upper coal beds 
and/or the Middle coal beds by Juan. 


See: UPPER COAL-BEARING FORMATION. 
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UPPER MARINE FOSSIL BEDS ................. Miocene 


Tan (K.) (1929). On the stratigraphy of the Shantzechiao 
district, Taiwan (in Japanese). Trans. Nat. Hist. Soc. Formosa, 
vol. 19, No. 105. 


The « Upper marine fossil beds » was proposed by K. Tan 
as an equivalent of the Nanko sandstone and the Sogo formation 
of Y. IcHIKAwA in northern Taiwan. Tan suggested another term 
« Nanko-Sogo formation » for the same rocks in 1938. 

See: NANKO SANDSTONE, SOGO FORMATION, and NANKO-SOGO 

FORMATION. 


UPPER- SLATE! SERIES... Eocene-Oligocene 


Icumawa (Y.) (1926). Explanatory Statement of the Map of 
Geology and Mineral Resources of Taiwan (in Japanese). Govern- 
ment-General of Taiwan. 


This is a term proposed to represent the upper part of a 
series of submetamorphic sedimentary rocks, widely exposed 
along the western flank of the Central Range. The age of these 
rocks was pre-Tertiary when the term was first used and has 
been later known as partly Eocene and partly Oligocene. 

This series is now generally called the Wulai group (q. v.). 


URAT FORMATION = ined cece cits ce eerie Eocene-Oligocene 


Juan (V.C.) (1954). Physiography and Geology of Taiwan. 
China Culture Publishing Foundation. 

V.C. Juan used the name Urai formation as a substitute for 
the Urai group (q. v.). He put the Urai formation in the Eocene. 


URATSGHROUB sic. curs ee sie Rs ne Eocene-Oligocene 


Chang (L.S.) (1948). Discusisons on the stratigraphy of Taiwan 
(in Chinese). Ti-Chi-Lun-Ping, vol. 13, N°s 3-6. 

This is a modification from the term Urai series (q. v.), 
retaining the name of the type locality Urai (mow known as 
Wulai) (24° 52’ N, 121°33’ E), Taipei-hsien, after which the ori- 
ginal series was named. 

The Urai group is a mighty argillite-arenite sequence, more 
than 3 000 meters thick. It has been subdivided in ascending order 
into the Nisimura formation, the Yonryo quartzite, and the Sui- 
tyoryo formation (q. v.); and the coal-bearing Aoti formation 
(q. v.) that overlies the last named has also been recently grou- 
ped into it as the uppermost member. Each of these is confor- 
mable to what are next in the group to it, above or below. Due 
to the fact that the whole group everywhere is in tectonic contact 
with other stratigraphic units, the normal stratigraphic relations 
between it and the older and younger formations have not been 
observed. However, it is generally believed that there might be 
an unconformity between this group and the younger formations 
Miocene in age. 
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The age of the Urai group has long been regarded as Eocene. 
Nevertheless, a part of it might be early Oligocene as suggested 
by some fossils contained in the Suityoryo formation of the 
group. For details of fossil contents of the Urai group see Yonryo 
quarizite and Suityoryo formation. 

The Urai group is widely distributed in the median zone of 
the island of Taiwan and constitutes the highest peaks in the 
Central Range. 

Besides the term Urai series, from which the term Urai group 
is a modification, there are many other old and new stratigraphic 
terms used to represent the rocks equivalent wholly or in part 
to the Urai group, among which such terms like the Hori beds, 
ae Upper slate series, and the Wulai group (q. v.) are well- 

own. 


AA RTE SE SL Ne Eocene-Oligocene 
IcHIKAwA (Y.) (1929). The stratigraphy of the coal fields of 
Taiwan (in Japanese). Jour. Geol. Soc. Japan, vol. 36, N° 429. 
The name is after the village of Wulai (24° 52’ N, 121° 33’ E), 
which the Japanese pronounce urai, Taipei-hsien. 
See : URAI GROUP, with which it is synonymous. 


DOESER FORMATION oil oe ue F e Eea men Eocene 


Tort (K.) (1935). Explanatory Text of the Geological Map 
of Taiwan, Tosei Sheet. Government-General of Taiwan. 

The formation takes its name from the stream Wushihkeng- 
chi, which the Japanese pronounce usekiko-kei, Taichung-hsien. 
The location of the upper stream of the Wushihkeng-chi, along 
which the Usekiko formation is exposed, is about 24°17’ N, 
120° 57’ E. 

It consists mainly of bluish gray sandstone and a minor por- 
tion of white sandstone, which are intercalated with black shale 
carrying plant fossils. The thickness is reported to be more than 
1700 meters. 

This formation is the lower division of the Kurasu series 


(dv). 


Ree COI BENDI 2 iii, Upper Miocene 

Gan (S.) (1940). Geology of the Sankyu district, Kaizan-gun 
Taihoku prefecture, Taiwan (in Japanese). Taiwan Tigaku Kizi, 
vol. 11, Nos 3-4. 

The Utokutu beds constitute a formation of the Taikei group 
of Pliocene age. The name is derived from Wutuku (24° 54’ N, 
121° 18’ E), which the Japanese pronounce utokutu, in the vici- 
nity of Tachi, Taoyuan-hsien. 

The Utokutu beds rest conformably upon the Taiho coarse- 
grained sandstone beds and are overlain by the Goki beds. They 
correspond to a portion of the Sankyo group, including the upper 
portion of the Taiho formation and the lower portion of the Niki 
formation, as defined by Y. ICHIKAWA from the same district. 
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They consist of fine- or medium-grained, brown-colored 
sandstone with intercalations of shale or sandy shale. At certain 
places white sandstone is found. Sometimes bluish shale crowded 
with numerous shells and foraminifers, including Rotalia papil- 
losa (Brady), occurs in the upper part. 

For distribution, see: TAIKEI GROUP. 


W 


WHITE SANDSTONE FORMATION .............. Miocene 


Anpo (S.) (1930). On the geology of the Byoritsu oil field, 
Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 37, Supple- 
ment to No. 447. 


"The Fuchi white sandstone of I. Omura was called by S. ANDO 
the White sandstone formation or < Siro >. 
See: FUCHI WHITE SANDSTONE. 


WUCHIHSHAN FORMATION .................... Miocene 


Yen (T.P.), CHEN (P. Y.) (1953). Explanatory Texts of the 
Geologic Map of Taiwan; Taipei, Tatunshan and Juifang Sheets. 
Geol. Surv. Taiwan. 


The term Wuchihshan formation was proposed to represent 
the lowest formation of the Hsichih group. It is correlated with 
the Seitan formation redefined by L.S. Chang. The type locality 
Wuchihshan (25° 08’ N, 121°36’ E) is a mountain range on the 
west of Keelung. 

The thickness of the Wuchihshan formation at the type loca- 
lity is a little over 1000 meters. Its basal part is not exposed due 
to the presence of a fault. White, medium- to coarse- grained 
sandstone is the predominant member in the whole formation. 
The sandstone becomes conglomeratic or conglomerate in the 
lower part. The middle part is represented mainly by alternating 
beds of sandstone and shale, and the upper part is characterized 
by conspicuous black shale with thin sandstone interbeds. Glau- 
conitic shaly sandstone is occasionally found in the middle of this 
formation. There are also two or three poor coaly shale layers. 

C.C. Lin (1954) employed the Wuchihshan formation for the 
upper division of the Aoti group of his Oligocene Pinglin series, 
but no description is given by him. According to him, the 
Wuchihshan formation is conformably underlain by the Aoti coal 
measures and in a fault contact with the Seitan formation. 


WULAD GROUP cutis SIM ere ere ite Eocene-Oligocene 


Ho (C.S.) et al. (1956). Geology and coal deposits of the Chi- 
chitashan area, Nantou. Bull. Geol. Surv. Taiwan, N° 9. 

See Urai group of which the terms is a synonym, « Wulai > 
being the romanized Chinese for the two characters which the 
Japanese romanize as « Urai ». 
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MUSHE SERIES tec eee OG Aa Nana Eocene 

Lin (C. C.) (1954). Geology of Taiwan (in Chinese). In Taiwan 
Hsin-chih. China Culture Publishing Foundation. 

C.C. Lin divided all Paleogene rocks in the Central Range 
into two series: the Oligocene Pinglin series and the Eocene 
Wushe series. The Wushe series is a grouping up of the Bonbon 
group and his Nengkao group which he considered to be of upper 
and middle Eocene age respectively. 

The Wushe series is named after a mountain village located 
at 24°02’ N, 121° 08’ E in Nantou-hsien. 


ULE FORMATION e a a ee os ns Peake ee ees Miocene 


YEN (T.P.), Chen (P. Y.) (1953). Explanatory Texts of the 
Geologic Map of Taiwan, Taipei, Tatunshan, and Juifang Sheets. 
Geol. Surv. Taiwan. 

The term Wutu formation was first substituted by T.P. VEN 
and P.Y. CHEN (1953) for the Upper coal-bearing formation 
(q.v.). It is named for its occurrence near the village of Wutu 
(25°05’ N, 121939 E) in Taipei-hsien. It is conformably overlain 
by the Taiho formation and underlain by the Nankang sandstone, 
being 420 to 450 meters thick at the type locality. It is composed 
chiefly of coarse- to medium-grained white sandstone and subor- 
dinate grey shale with thin coal seams in the upper and middle 
parts. 


IR ENG SALE. ea Miocene 


Ho (C.S.) (1956). Miocene rocks of the Chutouchi oil- 
field, Tainan. Bull. Geol. Surv. Taiwan, No. 8. 

The type locality from which the name of the Yenshuikeng 
shale is derived is the village Yenshuikeng (23°05’ N, 120°30’ E) in 
Nanhua, Tainan-hsien. The Yenshuikeng shale consists chiefly of 
grayish black massive shale, with mudstone interbeds in the lower 
part. The total thickness is 200-250 meters. It lies conformably 
below the Ailiaochiao formation and above the Tangenshan sand- 
stone and contains approximately the same fossil assemblage as 
that in the Ailiaochiao formation. Stratigraphically it may corres- 
pond with the Nanchuang coal-bearing formation in northern 
Taiwan but differs from it in depositional facies. 


NOB AT FORMATION. ........."...... Pliocene-Pleistocene 

Maxryama (T.) (1933). Explanatory Text of the Geological 
Map of Taiwan, Kyuko Sheet. Government-General of Taiwan. 

The Yobai formation is named for its occurrence at the south- 
eastern slope of the Kengtzekoushan, Yangmei (24°55’ N, 
121° 09’ E), which the Japanese pronounce yobai, Taoyuan-hsien. 

At the type locality, the Yobai formation is overlain uncon- 
formably by Pleistocene beds. It is composed mostly of soft sand- 
stone, intercalated with thin layers of sandy shale. 
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(Yobai formation, continued) 


The Yobai formation at the Yangmei anticline is subdivided 
into the upper and the lower divisions. The upper division of the 
Yobai formation occurs on the flanks of the Yangmei anticline, 
and is composed of yellowish loose sandstone which is interca- 
lated with thin layers of sandy shale and thick or thin beds of 
conglomerate. The lower division exposes itself at the axial part 
of the anitcline, and consists of grayish sandy shale which shows 
rather distinct stratification. The upper division is considered 
to be equivalent to the Hsianghan facies of the Toukoshan for- 
mation and the lower to be Cholan formation. 

The application of the term Yobai formation is restricted 
within the southwestern part of Taoyuan-hsien in which it occurs. 

The upper part of the Yobai formation contains the following 
fossils shells: Pecten sinensis Sowerby, Crassatellites loebbeckei 
(Kobelt), Turris (Turris) oxytropis (Sowerby), Turritella filiola 
Yokoyama, Nassa gemmulata (Lamarck). 


YONRYO SANDSTONE FORMATION ............ Eocene 


Oor (Z.) (1931). Explanatory Text of the Geological Map of 
Taiwan, Ritozan Sheet. Government-General of Taiwan. 


See: YONRYO QUARTZITE which is a modification from this term. 


VONAYO: QUARTZITE x. a iese as Eocene 


Chang (L.S.) (1955). The stratigraphy of Taiwan (in Chinese). 
Quart. Journ. Bank Taiwan, vol. 7, No. 2. 


This is a modification from the term Yonryo sandstone for- 
mation (q. v.). The original formation takes its name from the 
village Szeleng (24°39’ N, 121° 26’ E), which the Japanese pro- 
nounce yonryo, Ilan-hsien. 

The Yonryo quartizte is a white coarse-grained, sometimes 
conglomeratic, quartzite, occasionally intercalated with slate. In 
some places it also contains a small amount of tuffaceous rocks. 
Its thickness is about 500 meters. 

Z. Oor first used the term Yonryo sandstone formation to 
represent the middle member of his Bonbon group of the Urai 
series (known now as the Urai group), the lower and the upper 
members of the Bonbon group being the Nisimura formation and 
the Kayahara slate formation respectively. After dismembering 
the Bonbon group and grouping up all rocks of the Urai group 
above the Yonryo quartzite under the name Suityoryo formation, 
the term Yonryo quartzite is now used to represent the middle 
member of the entire sequence of the Urai group. 

From the Yonryo quartzite, fossils of echinoids and unidenti- 
fiable shells have been found in the northern part of Taiwan; 
those of Cerithidae and Corbiculidae, in the central part; and 
Textularia sp., Assilina niitakaensis Tan (ms.), and Assilina for- 
mosensis Hanzawa, in the south. 

The equivalents of the Yonryo quartzite include the Hakurei 
formation and the Hsinkao formation. 
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The Yonryo quartzite and its equivalents are exposed very 
frequently in the western part of the Central Range. 

The Yonryo quartzite is also known as the Szeleng sandstone 
and the Szeleng beds (q. v.). 


YOUNGER CORAL REEF wi Cane cu ca Holocene 


Chang (L.S.) (1953). Geologic Map of Taiwan. Geol. Surv. 
Taiwan. 


The term Younger coral reef was proposed as a substitute for 
the term Raised coral reefs (q. v.). 


FUSNTOUSHAN GNEISS e 0. 0... Mesozoic 


YEN (T.P.) (1954). The gneisses of Taiwan. Bull. Geol. Surv. 
Taiwan, No. 5. 

The locality after which the gneiss is named is at 24° 29’ N, 
121° 48’ E in Ilan-hsien. 

The Yuantoushan gneiss, medium- to coarse-grained and gray 
or greenish in color, is a migmatite resulting from the introduction 
of granodioritic matter into a part of psammitic gneiss and schist 
of the Tananao schist of the Paleozoic age. The granitization pro- 
bably took place in the Mesozoic. 

On the eastern flank of the northern part of the Central 
Range where the apex and a culmination of the axial zone of the 
Taiwan are are located, the Yuantoushan gneiss crops out from, 
and is in conformable contact with, the schist or crystalline lime- 
stone of the Tananao schist as four fusiform rock bodies, each 
being more than 10 kilometers in length. 


YUANTUNGTZE SANDSTONE ........ Pliocene-Pleistocene 


Iro (T.) (1943). The geologic structures of the Tikuto area, 
Taiwan (in Japanese). Jour. Geol. Soc. Tokyo, vol. 50, No. 594. 


The Yuantungtze sandstone is named for its occurrence near 
the town of Yuantungtze (24° 43’ N, 121°06’ E), Hsinchu-hsien. 

The Yuantungtze sandstone is underlain by the Chinshui 
shale. At the type locality, the Yuantungtze sandstone is a soft, 
light colored sandstone. At the lower part it becomes somewhat 
muddy and calcareous. Fossils of Fusinus nodosoplicatus (Dun- 
ker), Oliva ispidula (Linné), O. mustellina Lamarck, and Ano- 
dara cistula (Reeve) were found from this formation. 

The Yuantungtze sandstone is a part of the lower Miaoli beds. 
It is equivalent to the sandstone member of the Chinshui sand- 
stone (a. v.) of K. Toru and K. Yoshida and also approximately 
equivalent to the Intosi formation (q. v.) of Y. Icumkawa and the 
lower part of the Cholan formation. 


YUNSHUI FORMATION ................. Miocene-Pliocene 


Roxaku (H.) (1931). Report on the Geology of the Chiayi 
oil-field, Tainan (in Japanese). Government-General of Taiwan. 


The Yunshui formation is named after the village of Yunshui, 
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(23° 23’ N, 120°31’ E), Chiayi-hsien. It is conformably overlain 
by the Chientapu formation and underlain by the Kuantzeling 
formation. 

The formation is divided into two parts in the Chiayi oil- 
field. The upper part is bluish sandy shale (700 meters thick) and 
the lower part, interbeds of sandstone and shale (650 meters 
thick). 

ae Yunshui formation is an abused term used to designate 
different rock units of unequal horizons in different places. Gene- 
rally it includes a mixed assemblage of rocks ranging in age from 
Miocene to Pliocene and even to Pleistocene. The application of 
this stratigraphic term has long been discontinued. 


YUNSHUICHI FORMATION ..................... Pliocene 


Stacy (L.W.) (1956). Stratigraphic subdivision and correla- 
tion of the upper Cenozoic sequence in the foothills region east of 
Chiayi and Hsinying. The Symposium on Petroleum Geology of 
Taiwan, CPC. 


The name for the Yunshuichi formation is taken from the 
main stream of Yunshuichi at Yunshui (23° 23’ N, 120°31’ E) in 
Chiayi-hsien, along which the most complete sequence of the for- 
mation is exposed. 

The Yunshuichi formation is in conformable relation to the 
underlying Niaotsui formation and the overlying Liuchungchi 
formation. It consists dominantly of shale and sandy shale with 
some fine-grained and muddy sandstones near the middle of the 
sequence. The total thickness is 450 meters at the type locality. 
A lentil of reef coral limestone, probably not more than 50 meters 
at its greatest thickness, is found on the high ridge of Chentou- 
shan between Kuantzeling and the Liuchungchi gas field. The 
limestone is at a stratigraphic horizon near the top of the lower 
member of the Yunshuichi formation. 

The sediments of the Yunshuichi formation were deposited 
in a moderately shallow marine open-sea environment in early 
Pliocene time, and probably at about the same time that Chin- 
shui shale was deposited in northern Taiwan. 


YUTENGPING MUDDY SANDSTONE ............ Miocene 


Lin (C. C.) (1954). Geology of Taiwan (in Chinese). In Taiwan 
Hsin-chih. China Culture Publishing Foundation. 


The Yutengping muddy sandstone, to which the Tawo siltstone 
is an equivalent, is the upper member of the Kueichulin forma- 
tion, the two lower members of the formation being the Shihliu- 
feng sandy shale and the Kantosan sandstone. The thickness 
of the Yutengping muddy sandstone is 260 meters and the litholo- 
gic character is expressed by the term itself. The locality from 
which this muddy sandstone takes its name is at 24°20’ N 
120° 47’ E in Miaoli-hsien. 


ial 


This term was proposed by C.C. Lin and known to others 


many years before it first appeared in 1954 in Lin’s paper cited 
here as the reference. 


ZENTAIHO FORMATION ............ Pliocene-Pleistocene 


Ishizaki (K.) (1942). An index to Formosan stratigraphy (in 
Japanese). Trans. Nat. Hist. Soc. Formosa, vol. 32, N 220-226. 

Chientapu is pronounced as zentaiho by the Japanese. 

See: CHIENTAPU FORMATION. 
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STRATIGRAPHICAL INDEX 


Paleozoic-Mesozoic: Crystalline limestone; Crystalline limestone 
series; Crystalline schist; Crystalline schist series; 
Dainano complex; Dainano series; Dainanwan formation; 
Gneiss series; Granite gneiss series; 
Kanagan gneiss; 
ohne gs complex; Tananao metamorphic complex; Tananao 
schist. 


Mesozoic : Kiyoku gneiss; 
Litao formation; 
Pihou formation; Piyahau formation; Piyahau series; Piya- 
hau slate; 
Tafun formation; 
Yuantoushan gneiss. 


Mesozoic-Tertiary : Piyahau formation; 
Sansei formation; Suo series. 


Tertiary : Alishan beds; Arisan beds; 
Chiahsien shale; 
Shiaolin interbedded sandstone and shale. 


Eocene: Bonbon group; 

De*_usui group; 

‘Hakurei formaiton; Hori beds; Hori slate formation; Hsi- 
chung beds; Hsinkao formation; Hsitsun formation; 

Kankei formation; Karisan formation; Karisan shale 
formation; Kotozan formation; Kunanau formation; Ku- 
rasu series; Kyuhun slate formation; 

Mariburu formation; Mokkozan formation; 

Nengkao group; Nengkao slate; Nisimura formation; 

Rikiriki formation; 

Sansyokaku beds; Slate formation; Szeleng beds; Szeleng 
sandstone; 

Tyosyo group; Tyurei formation; 

Usekiko formation; 

Wushe series; 

Yonryo sandstone formation; Yonryo quartzite. 


Eocene-Oligocene : Chaochow formation; 
Gaogan group; 
Kanko formation; Kayahara slate formation; 
Lower slate series; 
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Slate series; Sokuto sandstone formation; Suityoryu for- 
mation; Suao group; Suao slate formation; Suo formation; 
Suo group; | È 

Shuichangliu beds; Shuichangliu formation; 

Tyosyu formation; | l | 

Upper slate series; Urai formation; Urai group; Urai series; 

Wulai group. 


Oligocene: Aoti coal measures; Aoti formation; Aoti group; 
Hakumo formation; Hsintien formation; 
Kizan formation; Kussyaku formation; 
Lanhsu formation; Lower coal beds (or series); Lowest 
coal measures; 
Pinglin series; 
Taitozan formation; Tyosyu formation. 


Oligocene-Miocene : Idumoyama group; 
Oryukei formation; 
Setuzanko formation; 
Tuluanshan andesitic agglomerate and tuff. 


Miocene: Ailiaochiao formation; 

Changchihkeng formation; Chimei formation; Chingtan 
beds; Chingtan formation; Chuhuangkeng formation; Chu- 
huangkeng sandstone; Chunlun formation; Chutouchi for- 
mation; 

Daroku shale; 

Fengping sandstone and shale; Fuchi sandstone; Fuchi 
White sandstone; 

Haishan formation; Haishan series; Hakumo formation; 
Hokuryo sandstone; Houlung group; Houlungchi sandstone; 
Hsialikuan sandstone; Hsichih group; Hsintien group; 

Kaizan beds; Kaizan group; Kantosan formation; Kantosan 
group; Kantosan sandstone; Kantzechi sandstone; Keelung 
group; Keitikurin formation; Kiirun group; Kizan group; 
Kokan tuff; Kokan-Tairyo formation; Kokusei formation; 
Kokusei series; Koryu group; Koryukei sandstone; Kosyun 
formation; Kuantaoshan formation; Kuboyama formation; 
Kueichulin formation; Kueichuling beds; Kueishan group; 
Kungkuan tuff beds; Kungkuan tuff formation; Kuohsing for- 
mation. 

Laoman sandstone; Lichi formation; Lower coal-bearing 
Sa Lower coal-bearing formation; Lower marine fossil 

eds, 

Maanryo formation; Maihukuhei group; Maopu shale; 
Middle coal-bearing formation; Middle coal beds (or series) ; 


Mokusan coal-measures; Mushan coal formation; Mushan 
formation; 


_Nanchuan coal formation; Nanchuang coal-bearing forma- 
tion; Nanchuang group; Nankang formation; Nankang group; 
Nankang sandstone; Nankang-Tsouho formation; Nanko sand- 
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stone; Nanko-Sogo formation; Nansho coal-measures; Niaot- 
sui formation; Niki formation; 

Okei group; Oryukei formation; Ouma formation; 

Pachiaotungshan sandstone; Peiliao sandstone; Piling shale; 
Pinanshan conglomerate; 

Raikoka formation; 

Sanhsia group; Sankyo group; Sanshikyaku group; Seitan 
formation; Shanchiaonanshan sandstone; Shangtao coal-bea- 
ring formation; Shangtao shale; Shantzechiao group; Shih- 
chianei shale; Shihliufeng sandy shale; Shihpi coal-bearing 
formation; Shihti coal-bearing formation; Shihti formation; 
Shikyakutei coal-measures; Shuilikeng formation; Sinten 
group; Sogo formation; Syukkoko formation; Syukkoko sand- 
stone; Syukkoko series; 

Taiho coarse-grained sandstone beds; Taiho formation; 
Taiho sandstone; Taihoku series; Taikokusan formation; 
Tairyo formation; Takangkou formation; Takeng formation; 
Taliao formation; Taliao group; Talu shale; Talungshan for- 
mation; Tangenshan sandstone; Tapu formation; Taroko for- 
mation; Tawo siltstone; Tomihara formation; Toranzan tuffite; 
Tsouho formation; Tsukeng formation; Tuluanshan forma- 
tion; 

Uehara formation; Upper coal-bearing beds; Upper coal- 
bearing formation; Upper coal beds (or series); Upper marine 
fossil beds; Utokutu beds; 

White sandstone formation; Wuchistan formation; Wutu 
formation; 

Yenshuikeng shale; Yutengping muddy sandstone. 


Miocene-Pliocene : Chingtsang shale; 
Daisenzan formation; 
Hitosan group; 
Kansirei formation; Koteiko formation; Kuantzeling for- 
mation; 
Mabutoku formation; Mawutu formation; 
Peiliao shale; Pitou formation; 
Shatzetien shale; Sintiku series; Suilien series; 
Tachienshan formation; Toyohara series; 
Unsui formation; 
Yunshui formation. 


Miocene-Pleistocene : Mokusaku formation; Mucha formation 
Tikuto formation. 


Pliocene : Beiron conglomerate formation; 
Chinmien sandstone; Chinshui shale; Cholan beds; Cholan 
formation; 
Goki beds; 
Hinanzan conglomerate formation; Hoppo group; 
Jenglung sandstone and shale; 
Kanhsialiao formation; Kaohsiung limestone; Kinkako beds; 
Kinshui shale; Kinsui shale; Kutingkeng formation; 
Liuchungchi formation; 
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Maoshan limestone; Milun conglomerate; 

Peinanshan formation; Pitoushan shale; 

Siko formation; Suiren conglomerate formation; Szekou 
formation; 

Taikei group; Takuran formation; Takuran group; Takuran 
sandstone and shale; Tosei group; Touwu sandstone and shale; 
Toyohara group; 

Unsui formation; 

Yunshuichi formation. 


Pliocene-Pleistocene : Byoritsu beds; Byoritsu group; 

Chientapu formation; Chinshui formation; Chinshui sand- 
stone; Chiting formation; Chukoushan beds; Chutung con- 
glomerate; 

Dainanwan formation; 

Erhchungchi formation; 

Hozan formation; Hsiangshan formation; Hsiaomei forma- 
tion; Huoyenshan conglomerate; Huoyenshan formation ; 
Huoyenshan group; 

Intosi formation; Intosi sandstone; 

Kaenzan conglomerate; Kaenzan formation; Kaenzan group; 
Kannonzan formation; Kansai conglomerate; Kinsui forma- 
tion; Kinsui sandstone; Kinsui series; Kityo formation; 
Koume formation; Kozan formation; Kuansi conglomerate; 
Kurin formation; 

Liukuei conglomerate; 

Miaoli beds; Miaoli formation; Miaoli group; Miaoli series; 

Naisaku group; 

Older reef limestone; 

Rokki conglomerate; Ryukyu (Riukiu) limestone; 

Shokkozan beds; Shokkozan conglomerate; Syokkozan for- 
mation; 

Taikozan limestone; Taimoho formation; Taireki formation; 
Takangshan limestone; Tikuto conglomerate; Tokasan con- 
glomerate; Tokazan beds; Tokazan conglomerate; Tokazan 
formation; Tokazan group; Tokazan series; Toukoshan for- 
mation; Tusyo formation; Tusyo sandstone; 

Yobai formation; Yuantugtze sandstone; 

Zentaiho formation. 


Pleistocene : Daiboho gravel bed; Dora formation; 
Garanbi sand and gravel formation; 
Heitin tableland gravel; Hengchun limestone; 
Kosiko bed; Kosyun limestone; 
Lateritic terrace deposit; L.H. series; Lingkou conglome- 
rate; Linkou bed; 
Milun series; 
Older coral reef; Oluanpi sand and gravel formation; 
Plateau gravel; 
Reiko conglomerate; Rinko bed; 
Sinsyosi bed; 
Tableland gravel bed; Tensiko formation; Toen formation; 
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Toen tableland gravel; Tunglo formation; Tyureki formation; 
Tyureki tableland gravel. 


Holocene : Hualien series; 
Peipin series; 
Raised coral reefs; 
Younger coral reef. 


Pleistocene-Recent : Hutoupi shell-bearing formation; 
Matuyama formation; 
Shenkengtsu shell-bearing formation; Sungshan formation; 
Tainan formation; Tainan sand and mud. 


ALPHABETICAL INDEX 
(Stratigraphic names and localities) 


(The terms in italics correspond only to cross-references) 


Ailiaochiao Formation. 
Alishan Beds. 

Aoti Coal Measures. 
Aoti Formation. 

Aoti Group. 

Arisan Beds. 


Beiron Conglomerate Forma- 
tion. 

Bonbon Group. 

Byoritsu Beds. 

Byoritsu Group. 


Changchihkeng Formation. 
Changhukeng member. 
See: Shuilikeng Formation. 
Chaochow Formation. 
Chiahsien Shale. 
Chialishan = Karisan. 
Chialishan sandstone member. 
See: Talungshan Formation. 
Chientapu Formation. 
Chilung = Kiirun. 
Chimei Formation. 
Chingtan Beds. 
Chingtan Formation. 
Chingtsang Shale. 
Chinkuakeng = Kinkako. 
Chinmien Sandstone. 
Chinshui Formation. 
Chinshui Sandstone. 
Chinshui Shale. 
Chiting Formation. 
Chiupaoshan = Kuboyama. 
Cholan Beds. 
Cholan Formation. 


Choshui-chi = Dakusui-kei. 
Chuchih = Kussyaku. 
Chuhuangkeng Formation. 
Chuhuangkeng Sandstone. 
Chukoushan Beds. 

Chuku = Sokuto. 

Chungling = Tyurei. 
Chunlun Formation. 
Chutouchi Formation. 
Chutung Conglomerate. 
Chuyunshan = Idumoyama. 
Crystalline Limestone. 
Crystalline Limestone Series. 
Crystalline Schist. 
Crystalline Schist Series. 


Daiboho Gravel Bed. 
Dainano Complex. 
Dainano Series. 
Dainanwan Formation. 
Daisenzan Formation. 
Dakusui Group. 
Daroku Shale. 
Ditrupa - bearing Sandstone 
member. 
See: Kokan-Tairyo Formation. 
Ditrupa Shale Formation. 
See: Hitosan Group. 
Dora Formation. 


Erchiu = Niki. 
Erhchungchi Formation. 


Fangchiao member. 
See: Aoti Formation. 


Fanposhih member. 
See: Nanchuang Coal - bearing 
Formation. 
Fantzetien shale member. 

See: Talungshan Formation. 
Fengping Sandstone and Shale. 
Fengyuan = Toyohara. 
Fossiliferous arkosic sandstone 

member. 

See: Kokan-Tairyo Formation. 
Fuchi Sandstone. 

Fuchi White Sandstone. 
Funan sandstone member. 
See: Nan chuang Coal-bearing 
Formation. 


Gaogan Group. 

Garanbi Sand and Gravel For- 
mation. 

Gneiss Series. 

Goki Beds. 

Granite Gneiss Series. 


Haishan Formation. 
Haishan Series. 
Hakumo Formation. 
Hakurei Formation. 
Hanchi = Kankei. 
Heitin Tableland Gravel. 
Hengchi = Okei. 
Hengchun Limestone. 
Hengliuchi = Oryukei. 
Henglungshan sandstone mem- 
ber. 
See : Talungshan Formation. 
Hinanzan Conglomerate For- 
mation. 
Hitosan Group. 
Hokuryo Sandstone. 
Hoppo Group. 
Hori Beds. 
Hori Slate Formation. 
Houlung Group. 
Houlungchi Sandstone. 
Hozan Formation. 
Hsialikuan Sandstone. 
Hsiangshan Formation. 
Hsiaolin = Shiaolin. 
Hsiaomei Formation. 
Hsichih Group. 
Hsichung Beds. 
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Hsinchu = Sintiku. 

Hsinchuangtze = Sinsyosi. 

Hsinkao Formation. 

Hsintien Formation. 

Hsintien Group. 

Hsitsun Formation. 

Hsuanyuan = Kayahara. 

Hsuehshankeng = Setuzanko. 

Hualien Series. 

Huoyenshan Conglomerate. 

Huoyenshan Formation. 

Huoyenshan Group. 

Hutoupi Shell-bearing Forma- 
tion. 

Hutoushan = Kotozan. 


Idumoyama Group. 
Intosi Formation. 
Intosi Sandstone. 


Jenglung Sandstone and Shale. 


Kaenzan Conglomerate. 
Kaenzan Formation. 
Kaenzan Group. 
Kaizan Beds. 
Kaizan Group. 
Kanagan Gneiss. 
Kanhsialiao Formation. 
Kankei Formation. 
Kanko Formation. 
Kankou = Kanko 
Kannonzan Formation. 
Kansai Conglomerate. 
Kansirei Formation. 
Kantosan Formation. 
Kantosan Group. 
Kantosan Sandstone. 
Kantzechi Sandstone. 
Kanyuan member. 

See: Nanchuang Coal - bearing 

Formation. 

Kaohsiung Limestone. 
Karisan Formation. 
Karisan Shale Formation. 
Kayahara Slate Formation. 
Keelung Group. 
Keitikurin Formation. 
Kengtzekou = Kosiko. 
Kiirun Group. 


140 


Kinkako Beds. 
Kinshui Shale. 
Kinsui Formation. 
Kinsui Sandstone. 
Kinsui Series. 
Kinsui Shale. 
Kityo Formation. 
Kiyoku Gneiss. 
Kiyoku Member. 

See: Pihou Formation. 
Kizan Formation. 
Kizan Group. 

Kokan Tuff. 
Kokan-Tairyo Formation. 
Kokusei Formation. 
Kokusei Series. 

Koryu Group. 
Koryukei Sandstone. 
Kosiko Bed. 

Kosyun Formation. 
Kosyun Limestone. 
Koteiko Formation. 
Kotozan Formation. 
Koume Formation. 
Kozan Formation. 
Kuansi Conglomerate. 
Kuantaoshan Formation. 
Kuantzeling Formation. 


Kuanyinshan = Kannonzan. 


Kuboyama Formation. 
Kueichulin Formation. 
Kueichuling Beds. 
Kueishan Group. 
Kunanau Formation. 
Kungkuan Tuff Beds. 


Kungkuan Tuff Formation. 


Kunglin = Kurin. 
Kuohsing Formation. 
Kurasu Series. 

Kurin Formation. 
Kussyaku Formation. 
Kutingkeng Formation. 
Kyuhun Slate Formation. 


Lanhsu Formation. 
Laoman Sandstone. 


Lateritic Terrace Deposit. 
L. H. Series. 

Leikunghuo = Raikoka. 
Lepidocyclina-bearing member. 
See: Kokan-Tairyo Formation. 

Lichi Formation. 

Lingkou Conglomerate. 
Linkou Bed. 

Litao Formation. 

Liuchungchi Formation. 
Liukuei Conglomerate. 
Lower Coal-bearing Beds. 
Lower Coal-bearing Formation. 
Lower Coal Beds (or Series). 
Lower Marine Fossil Beds. 
Lower Slate Series. 

Lowest Coal Measures. 


Maanliao = Maanryo. 
Maanryo Formation. 
Mabutoku Formation. 
Maifuping = Maihukuhei. 
Maihukuhei Group. 
Makang member. 

See: Aoti Formation. 
Maopu Shale. 
Maoshan Limestone. 
Mariburu Formation. 
Matuyama Bed. 
Mawutu Formation. 
Meishan = Hsiaomei. 
Miaoli Beds. 
Miaoli Formation. 
Miaoli Group. 
Miaoli Series. 
Middle Coal-bearing Formation. 
Midlde Coal Beds (or Series). 
Milun Conglomerate. 
Milun Series. 
Mokkozan Formation. 
Mokusaku Formation. 
Mokusan Coal Measures. 
Mucha Formation. 
Mushan Coal Formation. 
Mushan Formation. 


Naisaku Group. 
Nanchuan Coal Formation. 


Nanchuang Coal-bearing For- 


mation. 
Nanchuang Group. 
Nankang Formation. 
Nankang Group. 
Nankang Sandstone. 
Nankang-Tsouho Formation. 
Nanko Sandstone. 
Nanko-Sogo Formation. 
Nansho Coal Measures. 
Nangkao Group. 
Nengkao Slate. 
Niaotsui Formation. 
Niki Formation. 
Nisimura Formation. 
Nitaka = Yiishan. 


Okei Group. 
Older Coral Reef. 
Older Reef Limestone. 
Oluanpi Sand and Gravel For- 
mation. 
Operculina bartschi Zone. 
See: Nanko-Sogo Formation. 
Oryukei Formation. 
Ostrea - Operculinella venosa 
Zone. 
See: Nanko-Sogo Formation. 


Ouma Formation. 


Pachiaotungshan Sandstone. 
Paileng — Hakurei. 
Paimao = Hakumo. 
Paoshan = Hozan. 
Pecten-bearing Sandstone 
member. 
See: Kokan-Tairyo Formation. 
Peiliao Sandstone. 
Peiliao Shale. 
Peinanshan Formation. 
Peipin Series. 
Peipu = Hoppo. 
Pihou Formation. 
Piling Shale. 
Pinanshan Conglomerate. 
Pingchen = Heitin. 
Pinglin Series. 
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Pitou Formation. 
Pitoushan Shale. 
Piyahau Formation. 
Piyahau Series. 
Piyahau Slate. 
Plateau Gravel. 
Puli = Hori. 


Raikoka Formation. 
Raised Coral Reefs. 
Reiko Conglomerate. 
Rikiriki Formation. 
Rinko Bed. 
Riukiu = Ryukyu. 
Rokki Conglomerate. 
Rurun member. 

See: Tafun Formation. 


Ryukyu (Riukiu) Limestone. 


Sanhsia Group. 
Sanhsin = Sansei. 
Sankyo Group. 
Sansei Formation. 
Sanshikyaku Group. 
Sansyokaku Beds. 
Santiaochio = Sansyokaku. 
Saukan Member. 
See: Pihou Formation. 
Seitan Formation. 
Setuzanko Formation. 
Shanchiaonanshan Sandstone. 
Shangtao Coal-bearing Forma- 
tion. 
Shangtao Shale. 
Shantzechiao Group. 
Shatzetien Shale. 
Shenkeng member. 
See: Shuilikeng Formation. 
Shenkengtsu Shell-bearing 
Formation. 
Shiaolin interbedded Sandstone 
and Shale. 
Shiaolin = Hsiaolin. 
Shihchianei Shale. 
Shihliufeng Sandy Shale. 


Shihmem member. 
See: Shuilikeng Formation. 
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Shihpi Coal-bearing Formation. 
Shihszeku member. 

See: Takeng Formation. 
Shihti Coal Formation. 
Shihti Formation. 
Shikyakutei Coal Measures. 
Shinkoshi = Shenkengtsu. 
Shokkosan = Chukoushan. 
Shokkozan Beds. 
Shokkozan Conglomerate. 
Shuichangliu = Suityoryu. 
Shuichangliu Beds. 
Shuichangliu Formation. 
Shuilien = Suiren. 
Shuilikeng Formation. 

Siko Formation. 

Sinsyosi Bed. 

Sinten Group. 

Sintiku Series. 

Sitsun = Nisimura. 

Slate Formation. 

Slate Series. 

Sogo Formation. 

Sokuto Sandstone Formation. 

Suao Group. 

Suao Slate Formation. 

Suilien Series. 

Suiren Conglomerate Forma- 
tion. 

Suityoryu Formation. 

Sungshan Formation. 

Suo Formation. 

Suo Group. 

Suo Series. 

Syokkozan Formation. 

Syukkoko Formation. 

Syukkoko Group. 

Syukkoko Sandstone. 

Syukkoko Series. 

Szekou Formation. 

Szeleng Beds. 

Szeleng Sandstone. 

Szeleng = Yonryo. 


Tableland Gravel Bed. 

Tachi = Taikei. 

Tachienshan Formation. 

Tafun Formation. 

Taiho Coarse-grained Sand- 
stone Beds. 


Taiho Formation. 
Taiho Sandstone. 
Taihoku Series. 
Taikei Group. 
Taikokusan Formation. 
Taikosan Limestone. 
Taimoho Formation. 
Tainan Formation. 
Tainan Sand and Mud. 
Taipei = Taihoku. 
Taireki Formation. 
Tairyo Formation. 
Taitozan Formation. 
Takangkou Formation. 
Takangshan Limestone. 
Takehshan = Taikokusan. 
Takeng Formation. 
Takuran Formation. 
Takuran Group. 
Takuran Sandstone and Shale. 
Talih = Taireki. 
Taliao Formation. 
Taliao Group. 
Talu-keng = Daroku-ko. 
Talu Shale. 
Talungshan Formation. 
Tamaopu = Daiboho. 
Tamaopu = Taimoho. 
Tananao Complex. 
Tananao Metamorphic Complex 

(or Metamorphics). 
Tananao Schist. 
Tananwan = Dainanwan. 
Tangenshan Sandstone. 
Tanliaoti member. 

See: Takeng Formation. 
Taoyuan = Toen. 
Tapu Formation. 
Taroko Formation. 
Tatungshan = Taitozan. 
Tawo Siltstone. 
Tawushan = Daibuzan. 
Tensiko Formation. 
Tientzehu = Tensiko. 
Tikuto Conglomerate. 
Tikuto Formation. 
Toen Formation. 
Toen Tableland Gravel. 
Tokasan Conglomerate. 
Tokazan Beds. 
Tokazan Conglomerate. 


Tokazan Formation. 
Tokazan Group. 
Tokazan Series. 
Tomihara Formation. 
Tomiri Member. 

See: Tafun Formation. 
Toranzan Tuffite. 
Tosei Group. 
Toukoshan Formation. 
Touwu Sandstone and Shale. 
Toyohara Group. 
Tsengwenchi = Sobun-kei. 
Toyohara Series. 
Tsouho Formation. 
Tsukeng Formation. 
Tuluanshan Andesitic Agglo- 

merate and Tuff. 
Tuluanshan Formation. 
Tunghsiao = Tusyo. 
Tunglo Formation. 
Tungshih =Tosei. 
Tusyo Formation. 
Tusyo Sandstone. 
Tyosyo Group. 
Tyosyu Formation. 
Tyurei Formation. 
Tyureki Formation. 
Tyureki Tableland Gravel. 


Uehara Formation. 

Unsui Formation. 

Upper Coal-bearing Beds. 
Upper Coal-bearing Formation. 
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Upper Coal Beds (or Series). 
Upper Marine Fossil Beds. 
Upper Slate Series. 

Urai Formation. 

Urai Group. 

Urai Series. 

Usekiko Formation. 

Utokutu Beds. 


White Sandstone Formation. 
Wuchihshan Formation. 
Wuchiu = Goki. 
Wulai Group. 
Wushe Series. 
Wushihkeng-chi = 
kei. 
Wutu Formation. 
Wutuku = Utokutu. 


Usekiko- 


Yangmei = Yobai. 
Yenshuikeng Shale. 

Yobai Formation. 

Yonryo Sandstone Formation. 
Yonryo Quartzite. 

Younger Coral Reef. 
Yuantoushan Gneiss. 
Yuantungtze Sandstone. 
Yunshui Formation. 
Yunshuichi Formation. 
Yutengping Muddy Sandstone. 


Zentaiho Formation. 
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